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PREFACE
The Subcommittee on Internatio nal Organizations, which has legislative and oversight jurisdiction over internationa l environmental policy, is the first congressional subcommittee or committee to conduct hearings on the importance of tropical moist forests, the causes and rates of forest alterat ion and loss, and options for resolving the problem of t ropical deforestation. These hearings clearly indicate t ha t this will be one of the most important international environmental issues facing the United States and the world during the 1980’s and 1990’s, and possibly into the 21st century. The tim ing and the way the  

United States  and other nations choose to respond to this problem are crucial.
The accelerating altera tion and loss of the world’s tropical forests 

present the United States  with a part icularly  difficult problem at a time when such ma jor issues as dwindling energy resources, overpopulation, and slackening economic development tend to take prio rity  in our foreign policy. However, these issues cannot be considered in isolation from the problem of  trop ical forest loss. Indeed, the continued, unchecked depletion of this valuable resource will have negative con
sequences not  only for the countries where they are located, but for the major indust rialized countries t hat  depend on the tropical forests and thei r resources for items rang ing from pulp and paper to hardwoods, anticancer treatments, cough and cold medicines, and  staples like sugar and cocoa.

The subcommittee believes th at these timely hearings  served to increase public awareness of what is and what will continue to be an increasingly  complex and difficult p roblem; namely, how to strike  an equitable balance between providing for basic human needs and, a t the same time, preserving our environment  for future generations.
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TROPICAL DEFORESTATION 

An Overview

WEDNESDAY, MAY 7, 1980

H ouse of Representatives,
Committee on F oreign Affairs,

Subcommittee on I nternational Organizations,
Washin gto n, D.G.

The subcommittee met at 10:38 a.m. in room 2255, Rayburn House Office Building, Hon. Don Bonker (chairman of the subcommittee) presiding.
Mr. Bonker. The Subcommittee on Inte rnat iona l Organizations will come to order. Let me say at the outset th at we in this committee room are practic ing energy conservation by having the lights off. Incidentally , we will have a slide presentation in a few minutes. Then the lights  will go on and we will proceed with the testimony as scheduled.
Today, the purpose of this subcommittee meeting is to explore the ecological, economic and developmental importance of moist tropica l forests to key U.S. interests as well as to the world community. Also, we are interested in looking into the principa l causes of tropical defores tation ; the rate of forest degradation and depletion; and the relationship between developmental and environmental concerns in the use of tropical forests.
The tropical moist forest biome is recognized as the richest, but least known ecological region on Earth. Fo r example, some scientists believe th at 70 percent of the plants  that possess anticancer prop erties live in tropical moist forests. There is a 50-percent chance tha t any medication purchased at a pharmacy is derived from mater ials of natu ral origin.
I ’m going to cite a few statistics  because I  thin k they provide the basis for our hearing today. Since 1950, according to the U.N. Food and Agriculture  Organization, one-half of the world’s forests have disappeared. Of the original number of tropical moist forest trees, Latin America has lost 37 percent, Central America 66 percent, Southeast Asia 38 percent, and Central  Africa nearly 52 percent. Present data  indicates tha t approximately  27 million acres per year  are destroyed. If  this tren d continues, some experts estimate that  all tropical forests in Malaysia and the Philippines, where one-fifth of the entire landmass has been deforested, could be tota lly depleted by 1990. Indonesia’s forests, which still  has 300 million acres—the largest timber resources in Southeast Asia—will be wiped out by the year 2000. Within  10 years, lit tle will remain of Central America’s tropical moist forest.

(1)
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Global wood consumption is expected to increase by nearly 135 
percent during the last quar ter of this century. Our own imports of 
tropical hardwood products  have grown at a rate  of 7 percent per 
year over the last decade and are pro jected to  double by the year 2000. 
Eigh ty-two percent of all American hardwood imports come from the 
tropics. Lower production costs are the primary reason for using 
tropica l, rather than native hardwoods. Exported wood products 
annually provide approximately $4.7 billion worth of income to 
tropical moist forest countries.

While we are experiencing widespread depletion of this natural 
resource, on the other hand  the commercial use of the product is on 
the increase. *

As a resul t of tropical moist forest depletion, it is estimated that 
from 2 mill ion to 5 million of the world’s species located in tropical 
forests have vanished, along with 87 of the 230 original Amazonian 
tribes. Repercussions resulting from the elimination of tropical moist r

forests will include massive soil erosion, loss of nutrients, flash floods 
which could be followed by droughts . Tropical regions will not be the 
only areas affected. Climate changes could occur worldwide, resulting 
in less precipitation in par ts of North  America. The implications 
could be particularly ominous for our gra in-growing regions.

During future hearings we hope to focus attention on the role of 
such internat ional  organizations  as the  KAO, UNEP, UNESCO and 
the World Bank—to take a hard look at thei r projects in tropical 
developing countries. Another hearing will concentrate on the u tiliza
tion of tropical forest resources by multina tional corporations. Over 
50 U.S.-based corporations conduct timber and cattle- ranching opera
tions in tropica l countries. So this will be the first of a series of hearings 
on this  pa rticular subject. We are discovering th at there is very little 
knowledge and interest in tropical deforestation, but i t is one of those 
subjects th at  the more we explore, the greater the interest.

It  is appropriate t ha t we lead off today with witnesses representing 
the administration, Mr. Bill Long and Mr. Max Peterson, cochairmen 
of the Interagency Task Force on Tropical Forests,  who will 
present the administra tion’s view of the problem. Then we will re
ceive testimony from Dr. Peter Raven, director, Missouri Botanical 
Gardens, Mr. James  Bethel, dean of the College of Forestry  Resources, 
University of Washington, and Mr. Robert Blake, chairman, Work- 
ing Group on Tropical Forestry.

I believe we have an excellent sla te of witnesses. I ’m most anxious 
to hear from them; but before we begin with the official testimony, we 
do have a sh ort slide presentation which I  th ink will p rovide us with #some ins ights to this issue. Mr. Doug Shane from the Center for De
velopment Policy, has prepared a repor t for the State  Department on 
tropica l deforestation in Central and Latin America and has offered 
to present the slides. Mr. Shane, you may proceed.

STATEMENT OF DOUGLAS R. SHANE, CENTER FOR 
DEVELOPMENT POLICY

Mr. Shane. Thank you Mr. Chairman. Tropical forests are found 
in the equatorial regions of the Ea rth . They are located in the Amazon 
basin of South America and in Centra l America a long the  Caribbean
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coastal areas; in the Congo basin of Centra l Afr ica; and throughout Southeast  Asia.

As we know, a rich diversi ty of p lant and animal life are found in tropical forests, but the forests themselves const itute fragile ecosystems. The soils largely lack the necessary nutr ients  to support plant- life. To counter this, the vegetation has evolved methods of capturing and storing  essential nutr ients  over some 60 million years.Man derives a wide variety of benefits from tropical forests—water for drinking, transportation , and hydroelectric power; hardwoods like mahogany, cedar, and rosewood as well as resins, gums and other products; pharmaceuticals to cure disease and for  medical research; and germplasm to maintain and improve important agricultural crops.Many scientists warn tha t the destruction  of the planet’s tropical forests would have serious global environmental effects, including increased carbon dioxide levels, which could result in a general warming trend and in the desertification of the E ar th ’s fertile areas.Slash-and-burn agriculture , in which peasants and aboriginal  peoples clear small areas of tropical  forest for cultivation over a 2- to 4-year period, allows small numbers of people to sustain themselves in areas of tropical forest. When the nu trien ts supplied from the  burned vegetation are exhausted, the land is abandoned, making it possible for  the forest to regenerate itself. Farm ers may then return to th e area aft er 10 or so years to repeat the process.
But nations and men have bigger plans for the expansive areas  of tropical forests in thei r countries. They seek ways to  alleviate problems, such as high unemployment, high birt h rates, stagnant economies, and the fact tha t the majority  of the best lands are owned by a minority for the production of export crops like coffee, bananas, cotton, sugar cane, and cocoa.
With assistance from a variety  of foreign sources, roads are built  into wilderness areas to facilitate the exploitation of na tura l resources, such as timber  and minerals. A road was bui lt into Ecuador’s Amazon basin a decade ago by Texaco and Gulf for the construction of an oil pipeline.
Aft er the roads are constructed, business interests follow. The dra matic increase in beef production and export by Lat in American and foreign interests are widely considered to be the foremost cause for the destruction of Latin America’s tropical forests.In  all tropical countries, the landless poor follow the roads seeking a living. Usually they come of thei r own accord, but  occasionally they are a par t of a government-sponsored resettlement project.While the lands  are productive for the first 2 or 3 years, soon weeds, increasing insect vectors and declining soil fer tilit y make it more and more difficult for the peasan t to sustain himself and his family. Finally  the people either sell thei r land to cattle  interests  o r simply abandon it.
With the protective vegetation of the forest gone, the lands become severely degraded, result ing in erosion, the siltation of rivers and dams, and decreased r ainfall in regions where large-scale deforestation has occurred.
There are ways tha t man can utilize tropical forests. Annually flooded areas adjacent to rivers can be farmed, since they regula rly receive new deposits of rich topsoil. The natura l food products of the
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forests and river systems—if properly managed—could provide 
much-needed nutrition.

Foreign  assistance must be “appropr iate .” There must be less em
phasis and investment in p rojects which do not directly  assist the poor 
majorities of the countries involved. A nd national  and foreign busi
ness interests  must operate within  the environmental constraints  
dictated by tropical forest ecosystems.

The tropical forests o f the e arth  must be recognized as a vital “in
terna tional” resource, to be developed rationally so that mankind is 
not s tranded on a planet wi thout a biological future.

Thank you. Lights  please.
Mr. Bonker. Thank you, Mr. Shane. Tha t really gives us  a good 4

introduction to today’s hearing. We appreciate your slide presentation 
and your comments.

Would the administration witnesses come fo rward please? I might 
add tha t the Subcommittee on Internat iona l Organizations has ju- *
risdiction over this issue in at least two areas. One, we oversee 
internationa l environmental issues, and this, of course, is a significant 
environmental concern. And two, because of our jurisdiction over 
internationa l organizations.

Also, as a Member of Congress from the Northwest, I  have a con
tinuing interest, as Mr. Peterson knows, in fores try matters in general, 
because t ha t is the basis of our economy, and many of the corpora
tions that  are located in the Northwest are also involved in thi s issue.

So it is with a g reat deal of interest and expectation tha t we proceed 
with these hearings. We have as our leadoff witness Bill Long, who 
is the Direc tor of the Office of Food and Natural Resources at the 
Department of State, and Cochairman with Mr. Peterson  of the In 
teragency Task Force on Tropica l Forests. It  is with pleasure 
tha t I  greet  both Mr. Long and Mr. Peterson, who is Chief of the U.S.
Fores t Service. I am pleased to see tha t such a task force has been 
organized, and I ’m anxious to hear about your findings.

In  looking over the prepared statements, I note tha t some are 25 
or 30 pages long. I f you choose to  summarize or selectively touch on 
important par ts of your testimony, the entire statement will be in
cluded in the  record.

So with tha t, we will proceed. Mr. Peterson, you may begin.

STATEMENT 0E  R. MAX PETERSON, CHIEF, U.S. FOREST SERVICE, *
AND COCHAIRMAN OF THE INTERAGENCY TASK FORCE ON
TROPICAL FORESTS

*Mr. P eterson. Thank you, Mr. Chairman. As you have indicated, 
we have prepared  a longer s tatement  jointly,  it is 33 pages long, which 
we would like to see, as you suggest, placed in the record. We are pre
pared to each give a br ief abstract of the prepared statement  if tha t 
is satisfactory.

Mr. Bonker. Tha t is sa tisfac tory and without objection the entire 
statement will be included in the record.

May I  ask the people in the back if  they can hear? Could you move 
the microphone a little closer, Mr. Peterson ?
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Mr. P eterson. I have with me today Dr. Warren  Doolittle, Associate Deputy Chief of the Forest Service, who’s been a working representa tive for me most of the time on tropical forestry, and Dr. Robert Bran dt, our Director of the International Forestry  staff, who may help answer some questions, Mr. Chairman.
Mr. Bonker. Fine.
Mr. Peterson. I ’ll lead off, if you like. We apprecia te the opportuni ty to appea r here today to testify on the subject of tropical deforestation, an important and exceptionally timely subject both for the United  States  and for the world community of nations. My remarks and those o f Mr. Long will address the four  issues raised in your letter  of Apr il 18 and touch on a few closely rela ted issues tha t we believe are of interest to the subcommittee. Our comments today will be brief,  but we have detailed statements tha t we wish to submit for the record.
We would like to note tha t the testimony relates to the task force report and should not be construed as necessarily reflecting the  position of the  administra tion. That report has not yet gone to press and does not yet have the admin istrat ion’s approval.
In June 1978 a conference on tropical de forestation was convened in Washington, D.C., by the State Department and the Agency for Inter national Development to assess the dimensions and implications of the tropica l forest loss problem, and to examine U.S. interests and responsibilities.
This conference and perspective served to energize a broad-based response by the U.S. Government, working in close cooperation with the non-Federa l sector. We would like to report on this response today, and in so doing present what is emerging as a Government-wide consensus on the  n ature and implications of the problem, U.S. inte rests involved, this Nation’s influences on the situation, the type of policy and program this country should undertake, and unresolved issues and needs.
This month a Federa l Interagency Task Force on Tropical Forests will submit to the President a report  recommending a comprehensive U.S. policy, strategy, and program on tropical forests. The repo rt is a direct outgrowth of the 1978 national  strategy conference cited earlier. We will be drawing on the findings of this  forthcoming report to the President for the purpose of this testimony, along with the results of an interna tional  meeting on tropical forests convened in Nairobi 2 months ago by the Uni ted Nations Environmental Program.
Tropical  forests constitute a major world resource, tota ling 1.9 b illion hectares. I believe this is 4.7 billion acres or about twice the land area of the United States. They cover 42 percent of all tropical lands. Of this 42 percent, 18 percent is “open” forest—woodland and semi- arid  shrubland such as the African Sahel—and 24 percent is “closed,” a continuous forest canopy such as the Amazon rain  forest. Africa has about 64 percent of all tropical open forest, while more than 50 percent of the closed forest is in South and Centra l America and 30 percent in Asia/Aus tralia/Oceania. For your convenience, we have shown those areas on the map at  the righ t, to indicate the closed forests and the open forests  and the location of those forests in the tropics. As
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you note on the left, the U.S. tropical fores ts represent less than  1 pe r
cent of the world’s total and are found mainly in southern F lorid a and 
Texas, Hawaii, Puerto Rico, the Virgin Islands, Guam, and American 
Samoa.

Fores t environments are vi tal to human existence in the tropics. As 
has already been indicated in the slides, they provide  food, fiber, fod
der, fuel, building materials, and medicines. Forests also provide 
habi tats for wildlife, as well as for indigenous human populations, and 
perform important protective functions by regulating water flow and 
by minimizing soil erosion.

In  addition, tropical forests provide commodities important in 
internationa l trade. Thus, people far  removed from tropical forest 
ecosystems are affected by the integri ty of this resource.

The amount of permanent fo rest cover being lost is difficult to meas
ure precisely. Historical records are poor, our ability to monitor de
forestat ion is limited, and changes in cover occur rapidly. It  is est i
mated, however, that closed tropical  forests have already been reduced 
by human activities by more than 40 percent.

The current annual rate of decrease is 10 to 20 million hectares a 
year according to the best available estimates. This decline means that  
1 to 2 percent of the world’s closed tropical forests is being cleared 
each year.

Mr. Bonker. Mr. Peterson, when you talk about being cleared, in 
citing these sta tistics do you take into account any natura l regenera
tion o r reforestation  ?

Mr. P eterson. This is the amount being cleared. Some of i t is being 
deforested.

Mr. Bonker. So you’re jus t talking about the amount tha t is being 
cleared ?

Mr. Peterson. Right. In  the worst case scenario, the closed forest 
area is projec ted to decline by one-half, to about 580 million hectares, 
by the year 2000—only 20 years away—that is, under the assumption 
tha t forest loss in 1979 is 20 million hectares, and th at the rate of  fo r
est conversion will thereafte r increase at  the expected rate of popula
tion growth  in the tropics.

In this  case, most tropical  countries will have little economically 
accessible forest remaining  at the end of the century. Millions of 
people will be without wood for fuel, shelter, or fiber. Watersheds of 
the major  agricu ltural areas largely will be denuded, and reservoirs 
needed for flood control, irriga tion,  and hydropower will be filling 
rapid ly with silt. H undreds of thousands of p lant  and animal species 
will litera lly vanish.

The best-case scenario also is plausible only if the conditions caus
ing rapid deforestation change substantia lly.

If  the current rate of deforesta tion is only 10 million hectares, and 
if all forestry  plans and goals of  trop ical countries are fully success
ful over the next 20 years, then the deforestation rate  may drop to 
less than 5 million hectares a year by 2000. Under these assumptions, 
the projections indicate tha t wood will still be abundant in some 
countries of Africa, South America, and Southeast Asia.

Turning  to the causes o f forest loss, the principal direct causes of 
tropica l forest loss are:  (1) conversion and use for agriculture; (2)
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fuelwood gather ings; and (3) poorly managed industrial  logging. But 
behind these direct causes are more fundamental problems. I think 
we're really making a grea t mistake if we do not deal with some of 
those fundamental problems. We have rapid ly increasing population, 
grea t inequalities of land tenure, absence of advancement in agricu l
tural technology, and lack of opportunities for employment on proven 
agricultura l land or outside the agricultu ral sector.

Air. Bonker. Most of tha t growth will be in areas where they’re 
experiencing growth  in population?

Mr. P eterson. Yes. This is the  tropica l area I ’m speaking of. The 
2 billion people in the tropical areas will probably increase to 3 bil
lion in those areas.

Mr. Bonker. I  see.
Mr. P eterson. Population growth rates of over 2 percent are 

common.
It  is widely believed tha t shif ting agriculture  is the single most 

important contributor to the destruction of tropical forests world
wide. While this approach to food production has been used for cen
turies  in a manner which also sustained the forests, the sheer numbers 
of poor people now seeking land to cultivate is overwhelming the 
forest resource.

Cutting wood for fuel is another important cause of deforestation,  
and in some places is the major cause. More than 1 billion cubic meters 
of wood are harvested each year in the tropics, and  the rate is increas
ing. At least four-fifths or 80 percent of this harvest—some 825 mil
lion cubic meters—is used for firewood and charcoal;  the rest for 
building materials and for export.

The relationships between defores tation and the removal of indus
trial wood for construction, fiber and manufactured  products are 
complex and poorly understood. Most tropical logging is highly selec
tive as to species and tree size. The use of heavy equipment for timber 
extraction can, however, cause substantial secondary loss. The imme
diate results o f logging operations is thus more likely to be degraded 
forest than conversion to  nonforest; bu t the roads and clearings made 
by the loggers are commonly used by farmers who complete the process 
of deforestation, as shown in the slides you just saw.

Looking a t development and environmental  relationships, the chal
lenge in preventing deforestation is to provide for these human needs 
in ways tha t are more in harmony with nature. A purely protectionist 
approach will not suffice; neither will all-out exploitation.  Both pro
tection and rational exploitat ion must somehow be provided for in 
development. In other words, with this kind of an increase in popula
tion, you simply have to be able to meet the needs of the people in
volved, or you won’t be successful in protecting the forests.

Many kinds of po tential assistance have been identified by the  U.S. 
Interagency Task Force on Tropical  Forests, by internationa l meet
ings of experts, and by the developing countries themselves.

There are many encouraging signs tha t governments are giving 
increased attention and prio rity to tropical  forests. At the recent 
UN EP meeting in Nairobi, Kenya, partic ipants indicated tha t national 
policies for the management of t ropica l forests were being developed 
in many countries where such forests  occur. Most of these policies em-
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phasize : (1) economic utiliza tion of the resource; (2) conservation 
of the  resource according to  the principles of wise use; (3) protection 
of important water catchments and the environment in gene ral; and 
(4) protection of indigenous forests and the wildlife by establishing 
parks,  preserves, and refuges.

I migh t comment, Mr. Chairman, I recently attended a meeting of  
the Lat in American Forestry Commission, which includes heads of 
the forest services from all Lat in American countries, and they are 
giving much attention to this  type  of thing. There  is concentrat ion on 
the tropical fores t in Lat in America, and a real stress on the social and 
economic problems of the people as a part  of th at solution. These poli
cies are an indication of high level government concern, and should 
help provide a sound basis for more effective international cooperation.

We believe it  is important tha t we be alert to opportunities to con
tribu te to allev iating these opportunities. The task  force has developed 
a number of specific recommendations. We expect to careful ly review 
these in  terms of specific programs, resource commitments and their  
impacts on other policies and interests.

Mr. Long will summarize his statement.
Mr. Bonker. Thank you, Mr. Peterson, for both your comprehensive 

text and for the brevity of your  statement. Your test imony today is as 
cochairman of the  task force and  you’re speaking from the position of Chief of the Fores t Service?

Mr. Peterson. I  have difficulty wearing those two hats. I will say 
cochairman of the task force.

Mr. Bonker. Mr. Long, please proceed.

STATEMENT OF BILL L. LONG, DIRECTOR, OFFICE OF FOOD
AND NATURAL RESOURCES, DEPARTMENT OF STATE, AND CO-
CHAIRMAN OF THE INTE RAGENCY  TASK FORCE ON TROPICAL
FORESTS
Mr. Long. Thank you, Mr. Chairman. In his 1977 environmental 

message, Presiden t Car ter singled out tropical forest loss as a global 
problem of major importance to mankind in the years ahead, and 
called upon the  Federal  agencies to exercise leadership to try  to deal 
with the problem. I  would like to repo rt on the  response to date.

Mr. Bonker. Fine.
Mr. Long. We have approached this at  two levels, one domestic and 

the other  interna tional. Domestically, our efforts have been clustered 
around the  work of the Federal task force which has pursued the fol
lowing objectives. F irs t, we have a ttempted to  ra ise public awareness 
of tropical deforestation. Secondly, we have tried to establish tropical 
forest management as a focal point for attention by the U.S. public 
and p rivate sectors. Th ird,  we have tried to  insure improved coordina
tion of U.S. activities related  to the subject. And four th, we have 
tried  to develop a rat ionale, a jus tification and a policy and program 
for an expanded U.S. effort, an effort tha t would be carried out within 
the framework of an emerging international program.

Mr. Bonker. I ’m sorry, are these views taken from the task force 
repo rt or from the State Department ?
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Mr. Long. I  am presenting the task force assessment, but the task force report has State Department support.
Mr. Bonker. It  seems to me Mr. Peterson referred to task force recommendations which will be forthcoming.
Mr. Peterson. Tha t is right.
Mr Bonker. But  you say these are the task force recommendations. Are these preliminary ?
Mr. Long. W hat 1 have been describing are the task  force objectives. I ’ll get to the mat ter of recommendations later.
Mr. Bonker. All right, thank you.
Mr. Long. One of the functions o f the Federal task force is to serve as a contact between the Federal agencies, environmental groups, universities, and private indust ry. We th ink one of the streng ths of our elforts to date is tha t we have been able to maintain close liaison with all these interested par ties, and to come pretty  close to unanimous consent on the nature of the problems and to some extent what should be done about them. This  is an  aspect of our work we would like to cultivate  fur ther in the future . But as I say, t his is one of the high points to date.
Certainly if one is going to deal with the problem of the loss of tropical forests, one has to come to grips  with internationa l cooperation. As Mr. Peterson said, the U.S. possesses less th an 1 percent of the world’s tropical forests. The other 99 percent exists in countries which claim and exercise permanent  sovereignty over the resource base.
The second graphic  we have displayed indicates very dramatically  who owns the tropica l forests ; and a quick look indicates why, for example, Brazil  is so sensitive about outsiders  making judgments  on the tropical forests.
The U.S. strategy has therefore been to try  to raise worldwide awareness of the scope, origins and consequences of tropical forest loss; and also to promote development of a coordinated  internationa l program on tropical  forests, one which will att rac t suppor t from governments and international organizations. We have been working very hard in a number o f forums to raise the tropical  forest loss issue and to press fo r international programs th at  a broad spectrum of countries and international organizations can subscribe to.
The United  Sta tes has ra ised the tropical forest loss problem at the last  two U.N. General Assembly sessions. We followed up our first statement in  the General Assembly 2 years ago by requesting t ha t the  U.N. Environment  Program (UNE P) take on responsibility  for development of  an integrated, coordinated internationa l program.
The UN EP Governing Council subsequently approved a resolution calling  for an inte rnational  meeting of experts on tropical fores t management, and such a meeting was convened in Nairobi, February 25 through March 1 of this  year. We are pleased to  note tha t the international experts were able to take what  we consider to be important first steps toward shaping a global action program. T heir  recommen

dations were then submitted to the UN EP  Governing Council tha t met 2 weeks ago, and they were approved  by the council along with a mechanism to keep the  momentum going, working toward a fully integra ted program, much like  the  World Climate Program was devel-
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oped. We think tha t this is a  very positive international response to the problem.
But the hard task now is to keep the  international  effort going. Of 

concern to some of the governments is the sovereignty issue, and it  is a 
problem to keep the many organiza tions pulling and working  together. 
We therefore believe that the next subject you’re dealing with  in your 
hearings, namely, the role of internationa l organizations, is a key to 
make sure th at something positive  happens.

In our efforts to develop a  U.S. policy and program, we have ad
dressed the issue of goals. Wha t goals would we like to see reached in
terna tiona lly as we tr y to deal with the tropica l forest loss problem ? 
It  is of par ticu lar note tha t we exposed the series of goals developed 
by the task force for discussion a t the internationa l experts meeting 
in Nairobi. These goals drew broad support from other  governments. 
Some of them thought, in certain  cases, th at they were too idealistic. 
But nonetheless, they were will ing to accept the  U.S. goals as a good 
point of departure for further  development of the in terna tional action 
program. The goals are  described in some detail  in the prepared t esti
mony and I won’t belabor this. I  would, however, like to cite  a few.

The task force developed near-term, medium-term and long-term 
goals. The types of goals we think  the Un ited States  and o ther nations 
can realistically achieve in the near-term—within 5 years—includes 
such things as policy commitments by virtually  all nations to improve 
tropical  forest management, and the initia tion of an interna tional ly 
coordinated  management  program. The lat ter  is the program we 
launched in Nairobi 2 months ago. Othe r near-te rm goals include 
doubling the current rate  of refores tation  worldwide, and completion 
of a comprehensive worldwide analysis of the causes and rates of 
tropical forest loss. We’ve heard a lot of statist ics about forest loss, 
but we’re sti ll knowledge-deficient in th is area and we need additional  
research.

By 1980 we think the  following are  achievable : A significant reduc
tion in the  present rate of t ropica l deforestation, with any large-scale 
forest clearing the result of deliberate, enlightened decisions by gov
ernment (rather  than  loss throu gh neg lec t); and an increased flow 
of wood and wood products, with expansion provided increasingly 
by plan tation forestry. We thin k tha t it is necessary to recognize 
tha t we need to sustain and increase the flow of wood and wood 
products. In  addition, we must develop an adequate understanding 
of forest-carbon dioxide-climate relationships on which to assess the 
impact of additional forest loss and refores tation on the global 
climate.

And for the long term by the year 2000 and beyond—let me cite 
just two of the goals. They are qu ite idealistic bu t nonetheless worthy 
of pursu it.

Mr. Bonker. The year 2000? I should be chairman of the full 
committee by then. [Laughter .]

Mr. Long. The first goal would be a stabilized global situation  in 
which a broad mix of forest types and values are maintained and 
where refores tation and afforestation efforts offset cutting . A second 
would be success by the international community in relieving pres
sures on the tropical forests by provid ing food and energy for the
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poor and by slowing populatio n growth and regul ating  land use 
patterns.

Clearly, there are difficult obstacles to achieving this. The most 
formidable lies in the fact tha t the greate st pressures on the forests 
come from the quest of poor people for land, food, and energy. And 
thus, our success will depend in large pa rt on action taken outside 
the forest sector in such areas as food production and family planning.

A second major challenge is the problem of increasing the economic 
retu rn from forests on a sustained basis while at the same time pro
tecting and preserving noncommercial values. At  intern ationa l meet
ings we have heard time and time again from developing countries 
tha t they are willing to work with us toward  improved forest man
agement, b ut we must first realize they have to increase the economic 
payoffs.

Some developing country  spokesmen are now saying th at  if the 
tropic al forests are trul y a “global” resource, then the rich coun
tries should share in the cost o f main taini ng them. This leads us to 
a thi rd issue : the role and responsibilities of the commercial fo restry  
sector, including U.S. overseas indust ry. We believe, on the basis of 
what we have heard, th at  th ere will be new rules of the road for U.S. 
indus try overseas as host countries try  to expand the economic ret urn 
from the resource and at the same time working toward  improved 
management and reduction of waste. U.S. firms can expect different 
rules and different procedures govern ing the ir operations.

We agree tha t there is a need to insure the commercial forest ry 
moves forward in a fashion tha t maint ains wood production while 
affording grea ter protection to the forest  environment. The inte rna
tional  community, however, must press for an investment climate 
that provides incentives for corporations to pursue sound long-term 
management without damaging thei r competitive position vis-a-vis 
other  firms.

We need more in formation on the  e xtent and natu re of commercial 
forestry activities on which to make determ inations on whether  this 
policy and another policy will help or hu rt the situation. We also 
need more inform ation on what firms of other  countries are doing, 
princi pally the Japanese. This  is one of the several areas in whi<m 
we are knowledge-deficient; and thus will be a focus of the next 
phase of the Task Force ’s work.

Then, Mr. C hairman , there is the difficult problem of gett ing inte r
nationa l agreement on the priority,  fundin g, and coordination of the 
tropical forest program involving a mult itude  of governments, inte r
national  organizat ions, and nongovernment organizations. We are 
faced with a need to find unique, complementary, and reinfo rcing  
roles f or the range of U.N. organizat ions, such as the FAO,  UN EP, 
and UNESC O. Of par ticu lar interest to the State Departm ent, and 
I  believe to the rest of the Government, is insur ing tha t the FAO  
is prepared  to assume a grea ter role.

Finally, Mr. Chairm an, if we hope to achieve a successful inte r
national program, the United  States  must gear up to assert and 
mainta in leadership international ly. We thi nk the task force has made 
a sta rt by put ting togeth er the elements o f a coherent U.S. domestic 
policy, stra tegy, and pro gra m; and by gett ing the supp ort of a range
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of internationa l agencies for new global action programs. I wish to 
note tha t a number of U.S. agencies—USDA , AID , Inte rior —have 
taken very s ignificant steps over the  las t yea r to expand their  tropical 
forest activities. However, we must pull together and everybody has  
to do more and tha t includes indus try, the university community, and 
the Federal Government if we hope to solve the problem of tropical  
deforestation.

One can easily become very discouraged looking at the magnitude 
and causes of the problem. On the other hand, there is reason for 
optimism. Worthwhile awareness of the problem now exists, and 
impo rtant init iatives have been launched to  deal with it. We now have 
to maintain the momentum and expan d the effort.

Thank you very much.
[The prepared joint  statement of Messrs. Peterson  and Long 

follows :]

P re pa re d J o in t  Sta te m e n t  of R . M ax  P et er so n , C h ie f , F or es t Ser vi ce , U .S . 
D epa r tm en t  of Ag ric ul tu re , a nd  B il l  L.  L on g, D irec to r, Of f ic e  of  F ood 
an d N at ur al  R es ou rc es , B ure au  of  Oce an s an d I n te rn a ti o n a l  E nv ir on
m en ta l  an d S c ie n t if ic  Af f a ir s , U .S . D ep a rtm en t  of Sta te

MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE:
We appreciate the opportunity to appear before this

Subcommittee to discuss tropical deforestation and the activi
ties of the Federal Interagency Task Force on Tropical Forests.
The subject of this series of hearings is important and excep
tionally timely, both for the United States and for the world 
community of nations. We would like to note that the testimony 
relates to the Task Force report and should not be construed as 
necessarily reflecting the position 6f the Administration.

In June 1978, a national conference on tropical deforesta
tion was“convened in Washington by the State Department and the 
Agency for International Development. The purpose was to assess 
the discussions and implications of the tropical forest loss



problem, and to examine U.S. interests and responsibilities. 
One-hundred twenty invited experts attended, representing U.S. 
Government agencies, universities, industry, the environmental 
community and several international organizations. The prin
cipal conclusion of this meeting was that...:

"The world is being confronted by an extremely serious 
problem with immediate and long-range socio-economic 
consequences as the result of the accelerating loss of 
forest and vegetative cover in the humid and semi-arid 
lands within or near the tropical latitudes. Further, 
the community of nations must quickly launch an acceler
ated and coordinated attack on the problem if these 
greatly undervalued and probably irreplaceable resources 
are to be protected from virtual destruction by the 
early part of the next century".

This conclusion and perspective served to energize a broad- 
based response by the U.S. Government, working in close coopera
tion with the non-federal sector. We would like to report on 
this response today, and in so doing present what is emerging as 
a government-wide consensus on: the nature and implications of the 
problem; U.S interests involved; this Nation's influences on the 
situation; the type of policy and program this country should 
undertake; and unresolved issues and needs.

This month a Federal Interagency Task Force on Tropical 
Forests will submit to the President, a report recommending a 
comprehensive "U.S. Policy, Strategy and Program on Tropical 
Forests". The report is a direct outgrowth of the 1978 national 
conference cited earlier. We will be drawing on the findings of 
this forthcoming report to the President for the purpose of
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this testimony, along with the results of an international , 
meeting on tropical forests convened in Nairobi two months ago 
by the United Nations Environment Program. • -

TROPICAL FORESTS; EXTENT AND DISTRIBUTION
Tropical forests constitute a major world resource, total

ling 1.9 billion hectares.t They cover 42 percent of all tropical 
lands. Of this 42 percent, 18 percent is "open" forest (woodland 
and semi-arid shrubland such as the African Sahel), and 24 per
cent is "closed" (a continuous forest̂  canopy such as the Amazon 
rain forest). Africa has about 64 percent of all tropical open 
forest, while more than 50 percent of the closed forest is in 
South and Central America and 30 percent in Asia/Australia/ 
Oceania. The United States tropical forests represent less than 
one percent of the world's total and are found mainly in 
southern Florida and Texas, Hawaii, Puerto Rico, the Virgin 
Islands, Guam and American Samoa.

FOREST VALUES
Forest environments are vital to human existence in the 

tropics. They provide food, fiber, fodder, fuel, building 
materials, and medicines. Forests also provide habitat for wild
life, as well as for indigenous human populations, and perform 
important, protective functions by regulating water flow and by

^hectare = 2.5 acres
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minimizing soil erosion. In addition, since tropical forests 
provide commodities important in international trade, ,and regu
late or influence critical environmental processes that occur 
on regional and possibly global scales, people-far removed from 
tropical forest ecosystems are affected by the integrity of this 
resource. The following is a brief summary of major forest 
values:

- An enduring use of forests by tropical communities rs- 
a source of wood. One third of the wood removed from 
the world's forests for human use comes from the tropics, 
more than 1 billion m 3 per year* Some 80 percent of 

tropical wood is used for fuel, mainly to meet household 
cooking needs of a large majority of the populations of 
most tropical countries.

The food supplies that sustain nearly 2 billion people 
who live in the tropics are produced on soils that general
ly owe both their existence and productive qualities to 
former forests. Tropical forests accelerate soil forma
tion, retard erosion and silting, regulate streamflow, 
create favorable soil structure, and store nutrients useful 
for food crop production.

Reliable supplies of fresh water in the tropics, whether 
from rivers or wells depend in most instances on forested 
lands. By stabilizing soils, maximizing their receptivity
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to rainwater, and by retaining available minerals, tropical 
forests help regulate both the quantity and quality of use- 
able water. The production of paddy rice and other irrigated 
crops in the tropics is especially dependent on forest-regulated 
water supplies. And this relationship is the basis for a new 
U.S.-Panama cooperative program to protect the forested water
sheds that regulate water inflow into the Panama Canal.

9Tropical forests contain the greatest diversity of life on 
earth— probably more than 3 million species of plants and
animals. In addition, thousands of migratory species seasonal- w
ly inhabit these forests. This diversity is the source of an 
increasing number of valuable products for both local and
worldwide use.

Human populations in many tropical areas depend on wild 
animals and fish for protein. And both aquatic and terres
trial animals are dependent on healthy forest ecosystems.

The integrity of forested watersheds is also critical to 
the functioning of downstream estuaries, mangrove swamps, 
and nearshore coral reefs— the principal nursery areas for 
many commercially important fish and shellfish.

- Besides supplying products used locally, forests provide 
many tropical countries with significant income from ex-



ported wood products. The aggregate value is about $4.7 
billion annually. Currently, more than 70 percent of the 
tropical wood exports is from Asia and the Pacific and the 
rest primarily from Africa. The chief products are sawlogs 
and veneer logs, shipped mostly from Southeast Asia to Japan, 
Taiwan, and South Korea for processing, or from Africa to 
Europe; and sawed wood shipped from Southeast Asia to various 
temperate zone countries, from Africa to Europe, and from 
Brazil to North America.

Other products derived directly or indirectly from tropical 
forests contribute significantly to export trade. Their 
aggregate value is unknown, but a wide variety, including 
latexes, gums, essential oils, medicines, nuts, and ornamentals 
is included. Prospects for an expanding demand for such 
products are favorable. The U.S. National Academy of Sciences 
has screened 400 under-exploited tropical plants and identi
fied 36 with special economic promise.

To these values must be added certain exported agricultural 
products, most of which are, in one way or another, dependent 
on forest-generated soils and watgr or the clearing of forests 
for cropland. The aggregate value of exported agricultural 
products is now about $36 billion per year, apparently the 
largest single source of outside revenue for tropical develop
ing countries from products generated locally.
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- On the worldwide scale, the forests of the tropics have 
unequalled scientific and educational value. Thfe complexi
ty of tropical forest has for years attracted scientists and 
students in search of answers to basic questions about life 
processes. No other region on earth offers so much material 
for study.

- Forest cover influences ground temperature, soil moisture 
and rainfall on a local scale; weather patterns on a regional 
scale; and also may be an important factor in regulating global 
carbon dioxide levels and, hence global climate.

DEFORESTATION RATES
The amount of permanent forest cover being lost is diffi

cult to establish. Historical records are poor, our ability 
to monitor deforestation is limited, and changes in cover 
occur rapidly. It is estimated, however, that closed tropical 
forests have already been reduced by human activities by more 
than 40 percent.

The current annual rate of decrease is 10 to 20 million 
hectares a year according to the best available estimates. This 
decline means that 1 to 2 percent of*the world's closed tropical 
forests is being cleared each year.
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The most optimistic estimate of annual loss is 7.3 
million hectares. The most frequently cited estimate is 12 
million hectares a year. Recent analyses of deforestation im 
specific .countries suggest a current rate of 20 million hectares 
or higher; and a report by the U.S. National Academy of- Sciences 
released last month cites the annual worldwide loss as 24.5 mil
lion hectares— a particularly high estimate. Due to limitations 

$ in the data base, assessments of forest loss are best given in
terms of worst-case and best-case scenarios'.

In the worst-case scenario, the closed forest area is 
projected to decline by one-half, to.about 580 million hectares, 
by the year 2000— only 20 years away— i.e., under the assumption 
that forest loss in 1979 is 20 million hectares, and that the 
rate of forest conversion will thereafter increase at the expected 
rate of population growth in the tropics. In this case, most 
tropical countries will have little economically accessible 
forest remaining at the end of the century. Millions of people 
will be without wood for fuel, shelter, or fiber. Watersheds 
of the major agricultural areas largely will be denuded, and 
reservoirs needed for flood control, irrigation, and hydropower 
will be filling rapidly with silt. Hundreds of thousands of 
plant and animal species will vanish; and much of the potential 
for remedying agricultural, ecological, and medical problems 
will vanish with them. Although this case is possible, most 
analysts think it is not likely to occur over the next 20 years.



The best-case scenario also is plausible, but equally un
likely to happen over the next twenty years unless significant 
changes i"h policies and practices are made to ensure i'mprove’d 
forest management.

If the current rate of deforestation is only 10 million 
hectares, and if all forestry plans and goals of tropical coun
tries are fully successful over the next 20 years, then the 
deforestation rate may drop to less than 5 million hectares-a 
year by 2000. Under these assumptions, the projections indicate 
that wood will still be abundant in some countries of Africa, 
South America, and Southeast Asia. Wood for fuel and for con
struction material will still be available for people living 
near the remaining forests and for relatively wealthy people 
elsewhere. Whether wood will be available for subsistence 
farmers away from the edges of forests and for the urban poor 
depends on whether plantations of fast-growing trees can be 
established in the next few years.

No comparable estimates are available on the rates at 
which open forests in the tropics are being denuded. The pro
cess of converting open forests is more subtle than that in 
closed forests, and thus is seldom accurately measured. Destruc 
tion of the trees in open forests is believed to be a causal 
factor in desertification, a process that is claiming an 
estimated- 5 million hectares worldwide each year according to 
the United Nations Environment Program.
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The very high deforestation rates cited from the few 
availably studies cannot be extrapolated to the entire tropical 
forest resource. These studies, however, indicate some alarming 
national and regional problems, and even the best-case.projec
tion is cause for concern
CAUSES OF LOSS

The principal direct causes of tropical forest loss are;
(1) conversion and use for agriculture, (2> fuelwood gathering, 
and (3) poorly managed industrial logging. But behind these 
direct causes are more fundamental problems— rapidly increasing 
population, great inequalities of land tenure, absence of advance
ment in agricultural technology, and lack of opportunities for 
employment on proven agricultural land or outside the agricul
tural sector. With changing world conditions and rapid loss 
of forests, the quantitative importance of the various causes 
of deforestation may be shifting, but the conversion and use of 
tropical forests to support agriculture is still considered to 
be a major contributor.

Agriculture: It is widely believed that shifting agriculture is
the single most important contributor to the destruction of tropi
cal forests worldwide. While this approach to food production has 
been used for centuries in a manner which also sustained the 
forests, the sheer numbers of poor people now seeking land
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to cultivate is overwhelming the forest resource. "Slash and 
burn" farmers generally work upland soils that cannot maintain 
fertility with continuous cropping and can support crops for 
only a few seasons before they must be left fallow. The 
system is ecologically sound if the fallow period is long enough 
and the cleared area relatively small. In many places, however, 
the length of the fallow period is too short to restore the 
fertility of the site. The most common reason for inadequate 
fallows is population pressure. - -

Typically, rapid and widespread deforestation occurs where 
roads are constructed into formerly inaccessible areas. The 
clearing of land thus made accessible usually is done by landless 
people who must concentrate their main efforts on the current 
season's crops. As a result, little labor or capital may be 
left for investment in land maintenance necessary for sustained 
agriculture. The farmers must work whatever accessible site 
is not claimed by someone else. They have no alternative 
investment for their labor, and while they may be well aware of 
the poverty and impermanence of the soils they use, they have 
no choices.

Often the users of the land are, illegal squatters 
who seldom get agricultural advice or aid from government 
sources. On other occasions, they are colonists who are 
encouraged by their governments to settle in forested areas.
Furthermore, new agricultural techniques that might let settlers
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prolong the use of their sites are often unfamiliar or risky, 
and there is little incentive or margin to assume extra risks.

To get to the fundamental causes of deforestation, it is 
necessary to understand why so many people are-without job 
opportunities and why so many seek marginal land to cultivate.
In many countries, the traditional agricultural lands simply 
cannot absorb the rapidly growing population. Intensified 
production, which might increase both yields and employment' 
opportunities on land already cleared, often depends on the 
availability of technical assistance and material inputs, 
such as irrigation water, fertilizer^ and credit, that are 
beyond the reach of most farmers. In some areas land ownership 
systems keep productive agricultural land from absorbing as 
many workers as it profitably could; in others, farm workers 
are displaced by modernization that substitutes capital for 
labor, by construction of reservoirs, or by other non- 
agricultural land uses. With urban labor already in surplus, 
many of the displaced people must move to the forests. Others 
who move are refugees from war or from political oppression.

Shifting cultivation is not the only agricultural practice 
that leads to deforestation. The processing of agricultural 
products, such as grain drying, food preservation, tobacco curing, 
and rubber preparation, require' large amounts of fuelwood.

Fire also contributes significantly to deforestation in the
tropics. It is not only a widespread problem, but reportedly
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is increasing at an accelerating rate. In most instances it 
is man-caused. Fire is a primary tool of primitive and shifting 
agriculture to dispose of felled trees, and is also used to 
"renew" pastures and to prevent invasion of shrubs and trees.
In terms of forest destruction, fires are of greatest significance 
in the dry forest areas, having converted millions of hectares 
into derived savannas where chronic burning makes reinvasion of 
trees virtually impossible. Except as employed by man in'certain 
cases, fire is not an important cause of destruction of rain 
forests which are generally not readily flammable.

The production of beef has become increasingly important 
worldwide, particularly in the more humid tropics. In some cases, 
the conversion of forests to grazing land is not sustainable, but 
the international demand for beef is strong enough, and the price 
high enough, that it has become profitable to convert to pasture 
even on poor soils that deteriorate rapidly and must be
abandoned after a few years. Although data on the acreage 
converted from tropical forest to permanent or temporary 
pasture are not available on a worldwide or even regional 
basis, the large increase in beef exports from forested tropical 
countries, particularly in Central and South America, suggests 
the scope of the changes in land use.

Fuelwood Gathering; Cutting wood for fuel is another important 
cause of deforestation, and in some places is the major cause.



More than 1 billion cubic meters of wood are harvested each 
year in the tropics, and the rate is increasing. At least 
four-fifths of all the wood harvested annually in tropical 
countries (some 825 million cubic meters) is used for firewood 
and charcoal; the rest for building materials and for export.

Industrial Logging: Industrial wood (i.e., wood for construction 
materials, fiber, and manufactured products) accounts for one- 
fifth of the total volume removed from tropical forests.- - Of 
this fraction, one-fourth, only about 6 percent of total removals 
is exported each year. The relationships between deforestation 
and the removal of industrial wood .are complex. Most tropical 
logging is highly selective as to species and tree size.
The use of heavy equipment for timber extraction can, however, 
cause substantial secondary loss. The immediate result of 
logging operations is thus more likely to be degraded forest 
than conversion to nonforest. But the roads and clearings 
made by the loggers are commonly used by farmers who complete 
the process of deforestation. Industrial logging often depletes 
or destroys valuable resources of people living in or near the 
forest, with most or all of the benefits going to distant 
companies, governments, or foreign consumers.

New techniques of logging and wood use, including whole-tree 
harvesting and on-site chipping, are making ciearcutting —  the 
removal of all trees —  more common in the tropics. On some
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clearcut sites, the forest will not regenerate naturally.
Thus, the new harvesting techniques may lead to greater resQurce 
loss if the sites are not replanted immediately with appropriate 
species. Replanting after industrial logging,1 even af^er clear- 
cutting, is uncommon, however.

The reasons for the lack of reforestation in the tropics 
are a complex array of economic, political, cultural, and 
environmental factors that vary from place to place. SOme 
partners in multinational logging firms are unwilling to 
invest profits in efforts that will have no immediate payoff. 
Insecure tenure is a major constraint on reforestation invest
ments, both for large companies and small farmers, and this is 
often more a political than an economic issue. Concessionaires 
commonly are unable to protect reforested areas from people 
seeking land to cultivate. Site-specific cultural factors may 
inhibit tree planting, as in Papua, New Guinea, where local 
people object to tree planting by timber companies because 
planting, unlike cutting, implies permanent ownership of the land. 
Depredations by domesticated, feral, and wild animals cause some 
reforestation efforts to fail.

CONSEQUENCES OF FOREST LOSS
Although many consequences have been alluded to above, it 

is useful to summarize by indicating that the impacts of un
controlled loss of tropical forests are many and serious.
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They include rising prices and shortages of wood in tropical 
countries", as well as a diversity of ecological problems.
Floods of unprecedented severity, with large losses of life 
and property, have been reported recently by Asian nations, 
and attributed largely to the loss of vegetation on upland 
watersheds. Lakes, reservoirs, and irrigation systems are 
adversely affected by siltation. In the semiarid regions of 
Africa and Asia, woody vegetation used for fuel by up to 90 
percent of the rural population is receding ever farther from 
human settlements. Fuelwood prices, the family time taken to 
collect wood, and the suffering from doing with less, continue 
to increase. With no other substitutes available, people are 
burning dung and crop residues which previously were used to 
maintain soil fertility. The process of "desertification", 
triggered by removal of vegetative cover and overgrazing in 
semiarid regions, now threatens the productive capacity of 
the resource base over large areas of the tropics.

Consequences of forest loss also include the extinction 
of indigenous plant and animal species which is occurring at a 
rate never before experienced during the history of this planet. 
According to a recent National Academy of Sciences report, 
fully one-third of all tropical organisms —  almost a million 
species -- may become extinct by the end of the century as a 
result of deforestation. As an additional source of concern, 
recent investigations of the carbon cycle have suggested that



continuing tropical forest losses on the current scale may 
contribute to destabilization of the earth's climate in the
21st Century.

DEVELOPMENT AND ENVIRONMENT RELATIONSHIPS
The underlying cause of deforestation in the tropics 

is the unremitting pressure for food, fuel, shelter and 
capital in the developing countries of the world. These 
pressures tend to relegate environmental concerns and values 
to a secondary role, with development being primary.

In some cases, the forests were regarded, and may still 
be regarded, as obstacles to development, with minimal regard 
for their present environmental values or their future economic
and environmental benefits.

The challenge is to provide for these human needs in ways 
that are more in harmony with nature. A purely protectionist 
approach will not suffice; neither will all-out exploitation. 
Both protection and rational exploitation must somehow be 
provided for in development.

Strategies for improved management of tropical forests 
must also recognize the sovereign rights that nations have 
to use and manage their resources as they see fit. National 
programs to meet perceived national needs should be the 
cornerstone of such strategies. However, international, bi
lateral, “and multilateral arrangements can do much to assist 
nations as they develop programs to both use and protect 
their tropical forest resource. Many kinds of potential



assistance have been identified by the U.S. Interagency 
Task Force on Tropical Forests, by international meetings of 
experts, and by the developing countries themselves.

There are encouraging signs that governments are giving 
increased attention and priority to tropical forests. At 
the recent UNEP meeting in Nairobi, Kenya, participants 
indicated that national policies for the management of 
tropical forests were being developed in many countries where 
such forests occur. Most of these policies emphasize 
1) economic utilization of the resource, 2) conservation 
of the resource according to the principles of wise use,
3) protection of important water catchments and the environ
ment in general, and 4) protection of indigenous forests 
and the wildlife they contain by means of parks and preserves.

These actions indicate high level government concern, 
and should help provide a sound basis for more effective 
international cooperation.

UNITED STATES INFLUENCES
The United States affects tropical forests both positively 

and negatively through a variety of public and private sector 
policies and practices. Major influences include: (1) United 
States consumer demand for wood and beef, the latter associated 
with conversion of forested land to pasture, particularly in 
Central and South America; (2) United States tariff policies 
and quotas on wood and meat imports; (3) domestic environmental
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policies that restrict cutting of temperate forests, regulate 
international trade in endangered species, and require environ
mental assessments of certain types of United States dverseaPS 
activities that might impact tropical forests; (4 )  United 
States development assistance projects in tropical countries 
which may modify, restore or protect forests; (5) commercial 
forestry activities, with some 30 United States firms currently

V
involved, mostly in southeast Asia; and (6) private investment 
in cattle ranching operations in other countries. . _ •

*In many cases, the precise nature and magnitude of United 
States influences have not been adequately described or quantified, 
as is the case of beef and wood imports; but studies are about 
to be undertaken to help fill these knowledge gaps.

As pointed out above, only 6 percent of total wood 
removals in the tropics is exported. Harvesting of wood for in
country use and large scale conversion of forest land to other uses, 
mainly agriculture, are by far the principal sources of tropical
forest loss.

Further, although United States imports of tropical 
hardwood and hardwood products are substantial in terms of 
value, in terms of volume they amount to only 1 to 2 percent 
of the total softwoods and hardwoods used in this country.
Tropical wood imports are used mainly for decorative purposes 
and thus are not limiting in terms of strategic applications
of wood.



U.S. INTERESTS IN TROPICAL FORESTS
Why ̂ should the United States be concerned about tropical 

forests when it exercises sovereignty over less than 1 percent 
of the world's total resource? The answer involves a qombination 
of political, humanitarian, economic, developmental, environ
mental, educational, and scientific considerations —  each with 
proponents within the diverse United States public and private 
sectors:

United States commitments to world peace, economic and 
social stability, and the maintenance of the earth's 
basic life support system all require concern about 
the productivity of the natural resource base, 
including forests.

- The United States is party to international agreements 
which call for sound resource management and environ
mental protection.

Economic and social progress in less developed countries, 
a basic United States foreign policy goal, is influenced 
by the integrity and use of indigenous forest resources.

The influence of tropical forests on global physical, 
biological, and geochemical processes —  including the 
stability of world climate —  is poorly understood.

One-third of the United States export market is with non- 
oil-producing developing countries, and their purchasing



power is affected by the health of their natural 
resource base. Further, the United States earned 
more than $16 billion from direct investments in 
the developing world in 1978 alone.

United States economic growth is aided by a sustained 
supply of wood and other tropical forest products at 
reasonable prices. Imports of tropical wood averaged 
$430 million annually from 1974 to 1978.

Closed tropical forests corftain large numbers of un
investigated plant and animal species, many of which 
are likely to have important uses as food, medicinal 
or industrial products. The United States already 
imports medicinal plants valued at $25 million 
annually, as well as primates used for medical research 
and various natural products such as rubber and gum arabic

The United States share with tropical countries hundreds 
of animal species including migratory birds, mammals, 
insects, and turtles whose survival depends, to varying 
degrees, on tropical forests.

Unique tropical flora and fauna provide outstanding 
scientific and educational opportunities.



- United States assistance to the international 
community for improved forest management is 
increasingly in demand.

In sum, although the United States share of the world's 
tropical forests is small, our overall stake in their sustained 
productivity is substantial.

UNITED STATES RESPONSE
Mr. Chairman, we would now like,to turn to the paramount 

matter of the U.S. response to the Situation we have just 
described. Two types of responses are in fact involved: 
one, domestic; the other, international.

At the domestic level the efforts of the Federal Task 
Force have been designed to accomplish the following objectives 
(1) raise public awareness of the tropical deforestation 
situation; (2) establish "tropical forest management" as 
a focal point for attention by the public and private sectors; 
(3) ensure improved coordination of U.S. Federal activities 
related to this subject; and (4) develop a rationale,
justification and program proposals for an expanded U.S. 
effort to be carried out within an emerging international 
tropical_forest management program.
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Following the 1978 national strategy conference on 
tropical ‘deforestation, the State Department established an 
Interagency Task Force on Tropical Forests which is co-’chaired 
by State and the Forest Service. It is this body that prepared 
the report to the President and it will assume responsibility 
for coordinating the follow-up activities the Government 
undertakes pursuant to the President's direction. - -

The Federal Task Force also serves as a point of contact 
with environmental groups, universities, private industry and other

*private sector interests. During preparation of the Report to 
the President, the Task Force worked closely and productively 
with a counterpart nongovernmental task force chaired by Mr.
Robert Blake and also with the National Forest Products 
Association. We intend to continue our close interaction 
with these groups in the future. One of the successes to 
date has been the high degree of interest that the U.S.
Government and the various non-federal interests share in 
pursuing improved management of the tropical forest resource 
base to meet a wide range of needs and. values.



International cooperation is, however, essential,for 
achieving sound stewardship of the world's tropical forests.
Over 99 percent of such forests exist outside the United 
States in countries which exercise sovereignty over the 
development and management of their resources, including 
forests.

The U.S. strategy has therefore been to raise worldwide 
awareness of the scope, origins and consequences of the tropical 
forest loss problems; and to promote development of a coordinated 
international program on tropical forests which would attract 
support from governments and international organizations.

Consequently, the U.S. has raised the tropical forest loss 
problem at the last two UN General Assembly sessions, calling 
upon the nations of the world to join together in efforts to 
preserve this valuable resource for use by current and future 
generations. As a follow-up, the U.S. delegation to the 7th 
Session of the Governing Council of the UN Environment Program 
(UNEP), in May 1979, introduced a resolution calling for an inter 
national meeting on tropical forests to begin development of an 
integrated "global plan of action". * The resolution drew
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broad support, and led to the convening of an experts meeting 
in Nairobi from February 25 to March 1 of this year. In 
opening the meeting, UNEP Executive Director Mostafa Tolba 
referred to the world's tropical forests as "one of the great 
development challenges of the 1980's"... and emphasized the 
importance of addressing the situation through creation of 
"a comprehensive detailed programme of activities, co-ordinated 
among governments and international agencies, in conjunction 
with those nongovernmental organizations that possess spe
cialist skills in this field". This call echoed one made by 
President Carter in his Environmental Message of 1979 in 
which he identified the loss of tropical forests as one of 
the major global problems which will confront mankind in the 
years immediately ahead.

As the U.S. had hoped, the international experts meeting 
in Nairobi reached agreement on a series of program recommenda
tions to improve tropical forest management. These recommendations 
were presented in the report of the meeting as an "important 
first step" toward development of an internationally-coordinated 
global plan of action. We are pleased to note, Mr. Chairman, 
that last week the UNEP Governing Council approved the report 
of the experts group and —  most important —  a procedure

w
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which guarantees that the existing program framework and 
recommendations will be further elaborated and developed 
over the next year.

In the coming months it will be necessary to ensure that 
the momentum for this emerging international program is sus
tained. It will also be essential for the United States to 
determine exactly what and how it will contribute to the 
international program.

In our efforts to define an appropriate and meaningful 
U.S. program on tropical forests, the Federal Task Force 
confronted the important issue of program goals. Specifically, 
we addressed the questions: What conditions do we wish to 
see reached with respect to the world's tropical forests 
within the next 5 years (by 1985)? Over the subsequent 10 
years (by 1995)? and by the year 2000 and beyond? It is 
especially significant that the answers to these questions —  
developed by the Task Force in the form of "short-term", 
"medium-term"; and "long-term" goals—  were presented by 
the U.S. delegation at the February international experts meet
ing, and they drew strong support. The U.S. goals will be 
further examined internationally, but we believe that they 
will ultimately be adopted, with some modification, as proper 
goals for the overall international plan of action.

66-326 0 - 8 1 - 4
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The .following are the goals that we believe the 
United States and other nations can realistically achieve 
within the next five years:

- policy commitments by virtually all nations to the 
concept of improved forest management;

- initiation of an internationally coordinated action 
program, involving research, monitoring, training 
and education, information exchange, technical assist 
ance, and management demonstration;

- doubling of the current annual rate of reforestation 
and afforestation worldwide;

- completion of a comprehensive worldwide analysis of 
the causes and rates of tropical forest loss;

- substantial increases in international research and 
development in tropical forest management, ecosystem 
dynamics, and commercial forestry operations;

- launching of a major international effort to develop 
and introduce alternative low-cost energy and food 
production systems into rural areas;

- initiation of an international program to inventory 
and catalog unique forest, plant and animal types;



- expansion of national parks, wildlife refuges, ,eco-
logical and biosphere reserves, and similar protected 
areas by at least one-third. * -

By 1990, the Federal task force believes that the following 
can be achieved internationally:

- significant reduction in the present rate of tropical 
deforestation, with any large-scale forest clearing the result 
of deliberate, enlightened decisions by governments
and local communities;

- availability in virtually all tropical forest coun
tries of revised policies and laws, and improved 
management capabilities, dedicated to sound forest 
management;

- additional commitment and programs by nations for the 
preservation and study of representative and unique forests, 
protection of forest peoples, and continued expansion of 
biosphere reserves and protected areas;

- increased flow of wood and woQd products, with expan
sion provided increasingly from plantation forestry;
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- adequate understanding of forest-carbon dioxide
climate relationships on which to assess the impact of 
additional forest loss and reforestation on global
climate.

And, by the year 2000 and beyond, the following goals 
have been recommended by the Task Force:

- a stabilized global situation in which a broad mix 
of forest types and values are maintained, and where 
reforestation and afforestation efforts offset cutting;

- adequate knowledge of biological and soil characteris
tics, ecosystem dynamics and land-use effects on which 
to conduct sound forest management;

- and, success by the international community in re
lieving pressures on the tropical forests by providing 
food and energy for the poor, and by slowing population 
growth and regulating land-use patterns and practices.

Clearly, there are difficult obstacles to achieving 
the goals. The most formidable lies in the fact that the 
greatest pressures on the forests come from the quest of poor 
people for land, food and energy. In this regard the solu-



tions will in large part depend upon efforts undertaken outside 
the forest sector— actions involving increased food production 
on existing lands, development of energy alternatives for 
rural areas, and family planning programs.

A related challenge involves the problem of increasing 
the economic return from the forests, and on a sustained basis, 
while at the same time protecting and preserving wildlife, eco
logical and other non-commercial values. While international 
discussions reveal a willingness by tropical countries to con
sider and introduce measures to imp,rove forest management, 
their representatives say that this must not be at the expense 
of sacrificing the economic return. Indeed, some developing 
country spokesmen are suggesting that if the tropical forests are 
a resource of global importance, then the rich countries must 
share the cost of protecting and maintaining them.

This, in turn, leads us to a third area wherein both 
problems and opportunities exists: namely the role and 
responsibilities of the commercial sector, including U.S. over
seas industry. With the demand for wood and wood products for 
domestic and international markets ptojected to increase sig
nificantly, governments of tropical countries will be seeking 
to expand commercial cutting of timber. They indicate that
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their objectives include both obtaining increased prices per 
unit of wood harvested, and requiring concessionaires to exer
cise improved harvesting and processing techniques to eliminate 
waste and to protect adjacent forest areas. This means that U.S. 
and other foreign firms may face different "rules of the road" 
governing their overseas operations dictated by host governments.

There is, consequently, a need to ensure that commercial 
forestry in the tropical countries moves forward in a fashion 
that maintains wood production while affording greater protection 
to the forest environment. There is, in particular, the need to 
move vigorously toward plantation forestry that will enable other 
forest areas to be reserved for non-timber uses. To achieve 
this, the international community must press for an investment 
climate that provides incentives for corporations to pursue 
sound, long-term management without damaging their competitive 
position viz-a-viz other firms.

•
Finally, there is the difficult problem of gaining 

international agreement on the priority, funding and co
ordination of a tropical forest program involving a multitude 
of governments, international and regional institutions, and non
governmental organizations. On the basis of the international 
experts meeting in Nairobi, and subsequent supportive action by 
the UNEP Governing Council, there is a rapidly emerging worldwide



consensus that the loss of tropical forests demands high priori
ty attention. However, the matter of mobilizing the' necessary 
financial resources during a period of inflation and tight 
budgets is yet to be faced, as are the issues of overal’l program 
leadership and coordination. Still to be worked out are the 
appropriate roles of the array of international and regional 
bodies with relevant tropical forest mandates and interests.

Mr. Chairman, we are pleased to see that the Subcommittee 
plans to devote the second in its series of hearings on this 
subject specifically to international organizational issues.
In the view of our Federal Task Force, one of the key needs 
is to encourage and assist the UN Food and Agriculture Organi
zation to strengthen and expand its tropical forest activities 
and to assume the central coordination function for the inter
national program we are working toward. Significant contributions 
from UNESCO, UNEP, the World Bank, the OAS and a host of other 
organizations will also be required if an effective program is 
to be launched.

As noted earlier, the U.S. has broad-based and vital interests 
in ensuring that the viability of the tropical forest resource is 
sustained— this despite the small amount of tropical forest this 
country possesses. We have, to date, managed to play a lead 
role internationally in raising awareness of the tropical forest
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loss problem, and the range of values being sacrificed. We 
have also, participated actively in the initiation of an inter
national program designed to achieve the goal of conservation 
of the world’s tropical forests to serve man's' long-term needs. 
Domestically, a variety of Federal agencies have already 
taken steps to strengthen and expand their tropical forest 
activities; and U.S. Federal and non-federal sector institutions 
have demonstrated a desire and ability to join forces to develop 
an effective U.S. response to international needs. We believe 
it important that we be alert to opportunities to contribute 
to alleviating these problems.

The Task Force has developed a number of specific 
recommendations. We expect to carefully review these recom
mendations in terms of specific programs, resource commitments 
and their impact on other policies and interests.

Thank you very much for the opportunity to present 
this statement. We look forward to continued discussion with 
the Subcommittee on this important matter.



45

Mr. Bonker. Thank you Mr. Long. I t hank both o f you for excellent 
testimony. This gives us a basis upon which to proceed. It  is also 
significant tha t the President  has highl ighted  this problem and tha t 
an interagency task force has been established with in the executive branch.

May I ask what other departments are represented on this task force ?
Mr. Long. I ’ll read them. We have a lis t ri gh t here: AID , the  CIA, 

Council on Environmental Quality,  the Forest Service, the Dep artment of Commerce—both the Industry and Trade Administration 
and NO A A—the Department of Inte rior—including the Bureau of 
Land Management, Fish  and Wildlife Service, and National Pa rk  Service—-the Department of State, the Inte rnat iona l Development 
Cooperation Agency, NASA, National Science Foundation, the Peace Corps, and the Smithsonian Institution .

Mr. Bonker. You haven’t left  out very many. [Laughter.]
Mr. Long. There’s quite a range of mandates ana  interests in this field.
Mr. Bonker. How often do you meet? Wi th any regularity or jus t when the cochairmen call ?
Mr. Long. It  has really been the latt er, but also rather regu lar because we’ve been working concurrent ly on two tasks—to get our 

policy report p repared for the President, and to develop positions for various internationa l meetings tha t have been held. But  it has not been once a month on a regu lar basis, for example. Sometimes the 
task force has met three times a month as we have come down the stretch on our report.

Mr. Bonker. I’m surprised you’re meeting that  frequently.
Mr. Long. It’s been very frequent.
Mr. Bonker. Obviously the  United States has considerable inte rest in this  subject. I can thin k of several reasons: our role in working 

with internationa l organizations; environmental concerns we have worldwide; the growing import o f hardwood products  to  the United States;  and perhaps las tly, U.S. multinat ionals  are heavily involved in forestat ion and in ha rvesting tropical forests.
Can you think  of any other reasons why the United States is or should be involved ?
Mr. P eterson. A t leas t a couple of  others besides the ones you mentioned. We have a lot of medicines, for example, from the tropics. Some of the world’s germ plasma is unique to the tropics. A lot of animal populations are unique to the tropics. The peace and stabil ity of those countries are dependent to a large ex tent on help ing solve this overall problem of meeting the  basic human needs of the people.
So we have a lot of interest  in it. If  we were not impor ting the large amount of lumber from those countries or if we were not involved di

rectly on import-export positions, there is a lot of U.S. investment and assistance in those countries of various kinds right now and we are 
concerned about the coordination of tha t assistance and effort. So these are additional  reasons.

Mr. Long. Le t me throw in one more comment on this, if I  may, Mr. Chairman. There is a question in some people’s minds which may 
be somewhat marginal , but we are interested in finding an answer to
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it. Tha t is the relationship between tropical forest loss and climate. 
There has been a lot of speculation about this. A lot of people are not 
willing to  believe there is much of a rela tionship ; but nonetheless we 
should  at least find out what the situation is—given the magnitude of 
the potential risk.

1 have also been reminded that  I made one serious omission from the 
list of institu tions which cooperated with the Federal  task force. The 
Office of Technology Assessment, an arm of the Congress, has also 
been working with us. So I ’d like to amend my list.

Mr. Bonker. We’ll hold the record open in case there are others. 
[Laughter.]

Mr. P eterson. On the subject of CO2, deforestation and possible re
lation to climate, there’s a fairly brie f article on this in the Proceed
ings of the U.S. Strategy Conference on Tropical  Deforestation. It 
is only about six or eight pages long and is a fair ly good definition 
if you want to put it in the record or read it at your leisure.

Mr. Bonker. That is an excellent idea. We will instruct the staff to 
have that  portion of the publication included in the record.

[The mater ial follows:]

E xcerpt F rom Proceedings of the U.S. Strategy Conference on 
Tropical Deforestation

Response to Date—Scientific and Technological State-of-the-AiT

COi-Deforestation Relationships

DR. GEORGE WOODWELL, Marine Biology Laboratory , Woods Hole, Massachusetts
The relat ionship between the wor ld’s 
forests and the atmospheric problems 
associated with  carbon dioxide (COi) is not 
unanimously agreed upon by the scie ntif ic 
community. However, there is a problem 
with carbon dioxide in the atmosphere.

The best data we have come from a series 
of studies  conducted by David Keeling, a 
chemical oceanographer at the Scripps In
stitute  of Oceanography, in La Jolla, 
California. In 1958, Dr. Keeling began

measuring the carbon dioxide content in 
the atmosphere on an island in the 
Hawaiian Islands and accumulated, over 
the following  twenty  years, the best data 
we have on the changes in COi that have 
occurred in that period. Based largely on 
these measurements the fol lowing conclu
sions can be drawn. First, without much

'Panel discussion moderated by Dr. Warren Doolittle, 
Associate Director tor Research, Forest Service, U.S. 
Department of Agriculture, Washington, D.C.



question, there is an upward trend of 
roughly one part per mil lion  (ppm) per year 
in the atmosphere. The second poin t is 
that there is an obvious winter/summer 
oscillat ion.  The peak concentration of CO» 
occurs at the end of  the northern win ter in 
April, and the minimum concentration at 
the end of the northern summer in 
September or October. This trend occurs 
regularly throughout the study. There is a 
series of other fluc tuations in the level of 
CO: which remain substantially  unex
plained. These may well be due to the 
changes of surface curren ts in the Pacific 
Ocean, but we have to say that we really 
don’ t know why they occur. There are 
various other records, including one that 
was taken by Dr. Keeling and his col 
leagues at the South Pole.

Some variance in the osc illa tion  seems to 
be related to the cycle of photosynthesis.  
Fixation of carbon and removal of carbon 
from the atmosphere results from photo
synthesis during the summer, and its 
release through the respiration of plants 
and animals during the winter, when 
photosynthesis is very much less than 
respiration. When we examine this  in a 
variety of crit ica l ways and try to figure out 
just what part of the biota might be caus
ing that osci llation, the temperate zone 
forests—not the tropical forests—appear 
to be the cause. The temperate zone 
forests—the largest vegetation mass in 
the world—store carbon in the summer 
and release it during the winter through 
respirat ion.

The oceans, if they were doing this at all, 
would probably be storing the carbon as a 
dissolved element in the water, not in the 
biota. The oceans don’t really have a place 
to store carbon in living systems, so the 
algae in the oceans are probably not caus
ing this.  If the oceans, through tempera
ture changes, were causing this oscil la
tion, we’d expect the ampli tude to be 
greater in the southern hemisphere than it 
is in the northern hemisphere. So we rule 
out the oceans as a cause of this  oscilla
tion and we focus on temperate zone 
forests.

This poin t is important because it means 
that fores ts loom large in the COj balance 
of the atmosphere.  It means that in the 
short term they have the potentia l for 
changing the COi content of the air 
worldwide.  There are several other reasons 
for po inting to forests. One of which is that 
the amplitude is greater in the northern 
hemisphere than it is in the southern  
hemisphere. Looking at a map of the world, 
one sees that most of the forest area lies in 
the northern hemisphere. There exists a 
variety of other analyses that also point  to 
forests.

In considering the sizes of the pools of car
bon that are exchanging carbon with  the 
atmosphere, we find the atmosphere with 
about 700 billion metric  tons, with 10”  
grams of carbon in it. The land, with  the 
biota, has about 830 billion metric  tons, 
with 10”  grams of carbon present. This 
represents the same carbon un its as occur 
in the atmosphere.

As to whether Whittaker and Likens are 
correct or not in the ir appraisal of the 
magni tude of the carbon pool held in the 
biota, I have personally tested various 
elements of their analysis and am pretty 
well convinced that it ’s as good an 
analysis  as one can do at the moment, 
based on the data tha t are available. I have 
seen the carbon pool tested by others, and 
I have participated in one test in Europe a 
year ago in which a group of ecologists 
tabulated the various appraisals of the car
bon held in the biota. We came to the 
conclus ion that the range of appraisals 
was from roughly 400-500 x 10”  grams to 
about 1,100-1,200 x 10”  grams. The Whit- 
taker-L ikens data, which is the analysis 
that I am using here, falls right  in the m id
dle of that.

Another very large pool of carbon, even 
larger than that held in the biota, is found 
in the humus. However, the magnitude of 
the earth ’s humus is di fficu lt to appraise, 
with  the appraisals varying from less than 
1,000 x 10”  grams to about 3,000 x 10”  
grams. The atmosphere is, of course, 
receiving carbon from the combustion of
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foss il fue l—an amount that is though t to 
be currently about 5 x 10”  grams—and it 
travels as a net movement of carbon from 
the atmosphere into the oceans. First, it 
moves into the mixed layer, which con
tains another pool of carbon tha t’s roughly 
the same size as the pool in the atmo
sphere. Most of the dissolved carbon diox
ide in the ocean is in the mixed layer. That 
pool is very small, but represents a long
term exchange, so there is a slow flow of 
carbon from the atmosphere into  the 
mixed layer and then into the abyssal 
waters. This represents a pool of carb on- 
most of it inorganic—stored in the abyssal 
waters.

There is quite a bit of organic carbon which 
may approximate the humus of the land. 
With the major pools of carbon that in
teract, the pool of carbon held within  the 
plants is large enough to affect the COj 
content of the atmosphere appreciably. 
The metabolic activ ity of the plants  also a f
fects the COj content of the atmosphere 
appreciably, month by month.

Looking at this in slightly  different terms, 
the atmosphere has about 700 carbon 
units. The biota is divided into the con
tinental land plants with about 827 units. 
Humus is variously estimated as up to 
1,000 to 3,000 of these units.  Marine 
populat ions, however, are very small in 
stature. They have a high rate of fixat ion 
with  a small pool of carbon being held 
within the plants of  the ocean, but another 
pool of carbon is held as dissolved organic 
matter which occurs as maybe one ppm 
throughout the waters of the abyss. The 
mixed layer has about 580 inorganic car
bon units and the abyssal waters have a 
very large quanti ty. This doesn’t mention 
the carbonates at all.

Now we wil l consider only the carbon 
tha t’s stored in the plant population, 
because that is what 's in immediate ex
change. How much is it and where is it? 
There’s probably less carbon in the biota 
now than twenty  years ago because of the 
cont inuing destruction of forests, but that 
point wil l no doubt be argued by some of 
my colleagues.  I would like to call your at

tention  to where most of the carbon is. Of 
some 829 billion metric  tons in the world, 
827 billion of those units  are in the land 
biota. So the land biota is very important. 
This does not include the humus. This is 
only the living plants. I distingu ish here 
between the standing crops of organic 
matter, which is just a pool of carbon held 
on land, and the capacity of plants for f ix
ing carbon in excess of the needs of the 
plant populations for their  own metabo
lism. This is cal led net primary production 
by ecolog ists. It represents the energy that 
is left over after  the metabo lic needs of the 
plants have been met. It is what is available 
to suppor t people and other consumers. 
There are approximately 50 bi llion of these 
units  on land and about 25 billion In the 
oceans. This set of data represents one of 
the absolutes of the earth and, as far as 
supporting life is concerned, this amount 
of carbon determines the limits for the 
number of people and othe r consumers 
which the earth’s atmosphere can support.

Most of this stored carbon occurs in the 
forests . Whittaker and Likens estimate that 
some 55 percent of the stored carbon oc
curs in the tropical forests.  Thus, the 
tropical forests are viewed as being par
ticu larly important. What is the rate of 
change in the trop ical forests? We came to 
the conclusion, after reviewing the avail
able literature, that the annual rate of 
harvest probably lies somewhere between 
0.5 percent to 1.5 percent of the remaining 
standing crop of carbon in the world’ s 
tropical forests. What we’ re really in
terested in is the net release for the total 
for the world, including  the humus. The net 
release may average somewhere around 8 
bill ion of these units, but the range is very 
large. Most of the release occurs in the 
tropics. For a world total, the release is 
roughly equivalent to the release of carbon 
from foss il fuels. This means that most of 
the models that have been used in the last 
decade to predict the future COj content o, 
the atmosphere are probably incorrect 
because these models have assumed that 
the biota was no t a source of COj for the 
atmosphere, but a small sink. We now 
think that the biota is not absorbing carbon 
diox ide out of the atmosphere but that it is
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releasing carbon dioxide into the at
mosphere. Thus, we have no really ade
quate explanation for the details of the 
world carbon balance, and it becomes im
possible to predict what the COi con tent  
of the atmosphere is likely to be in the 
future. Although there are various pred ic
tions produced by various models based 
on various assumptions, I have to say that  
at the moment there is substan tially no 
basis for favoring any one of these predic
tions . We don’t have a suf fic ien t under
stand ing of the mechanisms involved per
tain ing to inputs of carbon to the at
mosphere or of the movement of carbon 
into  the oceans to make a prediction  as to 
what’s going to happen.

The CO> content of the atmosphere  is im
portant because clim ato log ists  thin k that 
an increase in COi in the atmosphere has 
the potentia l for modifying climates , caus
ing a general warming of the earth. As I 
understand it, this  w ill cause a d iffe ren tia l 
warming towards the poles. The tropics 
wil l not necessarily  get hotter , but the 
climate zones, and therefore the vegeta
tion zones, wi ll move poleward. This would 
probably result in a substantial  destabiliza
tion  of agricultural areas to the detr iment 
of ag ricu ltura l p roduc tion. If I read the data 
correctly, when this occurs in a period of 
intensi fied  land use of the earth by ever- 
increasing numbers of people, it means a 
substantial disrup tion of human interests .

What is the time scale of this? Of course, it 
is occurring at the moment, but if we wait 
unt il there is absolute proof  that  the in
crease in CO} is causing a warming of the 
earth, it wil l be twenty years too late to do 
anyth ing about it. If we decide that th is is a 
subs tant ial problem and that something 
should be done about it, then it is clear 
enough what we should do. One of the 
things we do, of course, is to stop  the 
des truc tion of the largest forests of the 
world, the tropica l forests, if we can. We 
must preserve them and start programs of 
reforestat ion, because the storage of car
bon in the vegetation and in the humus 
which is associated with the forests is a 
substantial pool of carbon, and deforesta

tion of the tropics has the potentia l for af
fecting the COi conten t of the atmosphere. 
At the same time, we should res tric t the 
use of fossil fuels.

There is a topic that has come up at this 
Conference several times and which  I think  
is extremely impor tant when one thinks 
about the tropics. We have mentioned the 
importance of loss of species. The em
phasis of ten comes back to the values that 
we have realized from exp loit ing diverse 
species of the earth in medic ine, agri
culture, and other areas. Certainly, if we're 
interested in susta ining agr iculture under 
increasing intensi fica tion of the use of the 
earth, we ought to work hard to preserve 
the germ plasm from which we have drawn 
our agricu ltural strains and on which we 
depend to maintain those strains.

That alone is a perfectly valid reason for 
preserving species. But we might  ask what 
happens when we start to lose species in 
large numbers? What kinds of species sur
vive? What is the character of the habita t 
that is left? Many of us are fam iliar w ith the 
species that occur in roadsides and other 
cons tant ly disturbed places. Some of us 
have seen the landscapes around big smel
ters where fumes of sulfur d ioxide and tox 
ic metals have accumulated to the poin t 
where the vegetation has become im
poverished. This is not just an aesthetic 
matter, because the vegetation has 
become toxic and just  doesn’t support life. 
In th is we lose not simply species but the 
capaci ty for fixing carbon—for producing 
the net primary production for supporting 
any life. At the same time, what happens is 
that the species which do survive are the 
hardy, small bodied, rapidly -reproducing 
species which we often recognize as 
pests. Impoverished landscapes are hard 
to live in, not simply because the number 
of species is low or because the primary 
productivity is low, but because they are 
plagued by organisms that are pestiferous. 
So, from the standpoint  of making it easy 
for man to live, we need to preserve the full 
diversity of the earth's spec ies— because 
it is this  divers ity itse lf which most suc
cess fully  controls life  on this planet.
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CARBON DIOXIDE IN ATM OSPHERE (PARTS PER M ILLION )

TREND IN  ATMOSPHERIC CARBON DIO XIDE has bean measured since 1958 at the Mauna Loa Observatory on the 
island ol Haeraii by Charles D. Keeling ol  the Scripps Insli lulion ol Oceanography. The dots indicate  the monthly 
average concentrat ion ot carbon dioxide.  The seasonal oscillations are caused by the removal ol  carbon dioxide by 
photosynthesis during the growing season in the Northern Hemisphere and the subsequent release during the tall and 
winter months. The Mauna Loa measurements and those made  elsewhere show that  the average carbon dioxide con
tent ot the atmosphere has risen more than 5 percent sinc e 1958. Rate ol increase has varied from year to year trom 
causes not yet known. Current rate is one  part pe r mil lion  per year, equivalent to 2.3 x 10”  grams ol carbon.

Figure 3. "The Carbon Dioxide Question." by George Woodwel l. Scientitic American. Vol. 238. No. 1. p 37. Jan. 1978
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Mr. B onker. Mr. Peterson, I  thought you outlined adequately  some of the direct causes of deforestation, with the three most prominent being conversion of use fo r agricu ltural  purposes, fuel wood g athering, and industrial management for logging these areas. Then there is the  problem of population increase.
I t seems to me tha t only one of the three  prominent causes can really be addressed directly within a short period of time, and tha t is improvement in industria l management. Conversion and use for agricultural purposes and fuel wood gath ering seem to be causes tha t are related to developing countries. They are strugg ling with the basics of survival.
I just  don’t see any short-term solution. I t will take time and steady progress toward  better economic conditions in developing countries. Is there any time frame tha t the Interagency Task Force is looking at, to confront  this problem directly? If  you have villages in Afr ica tha t are heavily dependent on wood for a source of fuel, and/or  if  you have countries tha t are attempting to develop, like in the Sudan, and are expanding th eir agricultura l production , a ll tha t comes with the cost of a diminishing forest.
So how can you relate to those problems without solving the more fundamental problems of development ?
Mr. Peterson. I  doubt tha t you can. In  fact, it  is very difficult to  separate even one problem tha t you mentioned. Let’s review again the 80 percent of wood removals in  the tropics  that is related  directly to use of  the wood fo r fuel. Anothe r 14 percent is for local in-country use in the form of wood products.
Mr. Bonker. Let me get those down again, Mr. Peterson. Eig hty  percent ?
Mr. P eterson. Of all removals, 80 percent is used fo r fue l; about 6 percent is exported,  and the remaining  14 percent is fo r local use.Mr. Bonker. Fourteen percent local.
Mr. Peterson. We have 94 percent tha t is used locally for fuel and wood products. Some of  the export income in most of the countries— in fact, the bulk of it—is being used to  provide some money to tr y to improve the economic condition of the people, to help them practice better agriculture, to help them get bette r data , do those kinds of things. These earnings  are linked with other efforts to tr y to improve the ir livelihood.
So it seems to us that  several things are  immediately apparent. One, of course, is to hav£ bet ter in formation on tropica l forests. Where are the tropical  forests ? How can you work with them ? What is some of the definitive information on the soils underly ing these forests ? Are there areas, for  example, where you can practice a more stable kind of agricul ture? Are there soils in some places where you can do this? Can you learn  how to use those tropical forests without the amount of permanent destruction that’s going on now? Can you reforest them successfully and can you perpetuate the forests ? In some places if  you can perpetuate you can provide a continuing source of fuel wood
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wi thou t fuel  wood rem ova l being a pe rm an en t cause of  deforestation . 
But  th at  requir es f ind ing  a solution  to th e a gr icul tu re  prob lem.

For ex ample  in Th ai land , they were  able  in  p ar ts  of Th ai land  to find 
some a reas  t ha t you cou ld prac tic e susta ine d ag ric ul tu re  on the  land, 
inste ad  o f ju st  slash  an d bu rn ing an d moving. Also, if  you could pro 
vide a more sta ble  locatio n you can  provide  some basic huma n educa
tio n on nu tr it io n,  and some of  th e othe r th ings  th at  are necessary to 
meet some of  the  basic human  needs, which  makes it  benef icial to the  
loca l peo ple  an d no t some thing  t ha t has been imposed on them.

Ano ther  obvious th in g is the move  t o some typ es of pl an ta tio n fo r
es try  in some locations, where  you pro duce a cont inuing  supp ly of 
mater ia ls th at you can  pe rpetu ate . But  I  th in k the bottom line on all 
th is  is th at we know precious li tt le  a bout the  t ropica l fo re st s; so bas ic 
resear ch on soils, the  hy drolo gy , the flora an d faun a of  the tro pica l 
for est s, an d a be tte r un de rs tand ing of  the  C O2 sit ua tio n are all  goin g 
to  be essen tia l t o m ake plan s t hat  a re  technic ally sou nd as  well as meet 
social and  economic objec tives .

Mr.  Bonker. Y our submission  of  the se perce nta ges is signif icant I  
th ink,  because it  is im po rtan t th at we keep  ou r persp ect ive  on the  
major  causes of the  p rob lem  and  w ha t pr op or tio n is repres ented  in  the  
deple tio n of  the  tro pica l forests. Now  you say  th at 80 pe rce nt is fo r 
fue l, 6 perc en t e xport s an d 14 perc en t fo r local  use. I assume the local 
is p rim ar ily  ag ricu ltu ra l ?

Mr. P eterson. I t  can  be local  bu ild in g ma ter ial s. In  othe r words, 
most of  the tim e in the bu ild ing of  housing , an d so on, bu ild ing of 
fences .

Mr.  Bonker. L et ’s go back to yo ur  sta tem ent, on page 10, in which 
you say  t he  pr inc iple di rect  causes ar e:  (1)  di rect  convers ion and use 
fo r ag ricu ltu re ; (2) fue l wood ga th er in g;  and (3)  poorly manag ed 
in du st rial  log ging. I ’m ju st  t ry in g  to dig est  the  pr incipa l causes  th at  
you  have  sub mi tted. Th e pr incipa l causes, such  as fue l wood ga ther 
ing an d expo rt,  which I  imagine would  be the in du st rial  lo gg in g- 
loo kin g a t th is  local 14 percent,  whe re w ould you p ut  convers ion  fo r usfc- 
in  ag ric ul tu re  in th e pe rce nta ges ?

Mr. P eterson. One of  the  g re at  di fficul ties is m ost of  th e conv ersion 
use fo r ag ric ul tu re  is a follow-on fro m ga ther ing fue l. In  o ther  words, 
the fo rest  is deple ted  an d then  it  is con ver ted  to  ag ric ul tu re  or  vice 
vers a. So there is a con siderable  ov er lap  betw een tho se two.  So we 
have lu mp ed th at  14 perc en t in to  loca l use.

Mr. B onker. In  any  case,  6 p ercent  is exporte d, so that is how much 
is involved in indu st rial  log gin g. I  th in k it  i s im po rtan t to keep  th at  
stat ist ic  in  mind  because th e tem ptat ion wi ll alw ays  be to  single  out 
the indu st ry  as a major  violator  or  pr incipa l cause of  deforestation . 
We  can see if  these pe rce nta ges ho ld up  th at  the pro blem is more 
loca l th an  i t is in te rn at iona l at  t hi s stag e. I t  is go ing  to be more of  a 
fund am en ta l problem  to  dea l w ith  on o ur  pa rt .

Mr.  P eterson. Yes. I f  you , fo r example , too k th e Uni ted Sta tes , 
where  on ly about 1 pe rce nt of  ou r to ta l sof two ods  and hardwood s, 
or  about 3 perce nt of  ou r to ta l ha rdw oods, come fro m the  tropic s, if 
we s hould  cease im po rti ng  any  m ater ia l fro m tho se coun tries  i t would
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not have a major effect on our own si tuation. We know it could be counterproductive for the countries involved in terms of trying to meet the socioeconomic objectives.

Mr. Bonker. Mr. Peterson, are most tropica l forests hardwood? I did see in the slides tha t we had some cedar, precious cedar, which is very close to us in the Northwest, but are there any softwoods that come from tropical forests ?
Mr. Peterson. Yes; we mentioned a couple t ha t are found there. Do we have the percentage ?
Mr. Doolittle.1 I don’t th ink we have a percentage. Most of them are hardwoods, but there are some softwoods.Mr. P eterson. We can find them in Indonesia and so on. We found quite a few softwoods. We found some softwoods in Latin America, but the large  bulk are hardwoods.
Mr. Bonker. How many other industria l countries are involved in  logging, or to use another term, exploiting  the fores t resources of other countries? Jap an  is heavily involved. Do we have a breakdown of percentages in Western Europe, Jap an,  United States, the Soviet Union ? Is the Soviet Union involved in logging developing countries ?Mr. Peterson. The difficulty in gettin g tha t figure is tha t most of those companies are  joint ly owned companies.Mr. Bonker. Join t ventures ?
Mr. Peterson. Yes, joint ventures. But  you prim arily  find the United States, Japan,  a few European countries, Korea, and Taiwan. You can just about say the developed countries tha t need the raw mater ial a re involved ei ther in importing or  in jo int ventures to t ry  to get some of those imports.
Mr. Bonker. So we won’t see a situat ion in the future with the growing scarcity of this resource, if it becomes another valuable resource that has both superpowers or various industria l block countries  competing for it, as in some of the other precious resources like oil?
Mr. Peterson. No, I  would doubt it. The U.S.S.R. has large forest resources in Siberia  and so on, and the United States, of course, between the U.S. resources and Canadian resources tha t are immediately available for import , the United States  is not a ma jor importer from these countries.
Mr. Bonker. Mr. Long, you wanted to say something?Mr. Long. I  want to agree with your point on the need for  a broad perspective on the natu re of the forest loss problem, part icularly  to establish the role of industria l operations.  I t should be noted, however, tha t worldwide average figures disguise much higher figures at the local level. In some countries—in Southeast Asia in part icular—the amount of deforestation caused by indu stria l activities is quite significant.
Mr. Bonker. Do you have any breakdown for the committee record on tha t ?
Mr. Long. Do you mean the  extent of i t ? Not percentage figures.

1 Warren Doolittle, Associate Deputy Chief, U.S. Forest Service.

66-326 0 - 8 1 - 5
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Mr. Bonker. By region or by country, the principal causes of de
forestation.

Mr. Long. We can try  to  pull togethe r such information for the rec
ord, but these figures are  very slippery. I t’s h ard to get two people to 
agree on them; but we will do the best we can and submit an analysis 
for the record.

Mr. Bonker. We don’t want to work with slippery figures. 
[Laughter.]

[Subsequently Mr. Long submitted the following information:]
Quantification  of Tropical Deforestation Causes

DATA BA SE  PROBLEMS

The Federal Task Force on Tropical Forests  attempted without success over 
many months to quantify the contributions of the various principal sources of 
tropical forest loss (i.e., conversion to agricu lture and c attle  ranching, fuel wood 
gathering, commercial logging, human sett leme nt). The data base is incomplete 
and incompatible from country to country, and global ext rapolations or estimates 
reported by various UN bodies and national and private  institu tions vary widely. 
Indicative of the situation is the fact tha t the Task Force eventually resorted 
to reporting the total worldwide annual loss on the basis of “best case” and 
“worst case” scenarios.

IN DICA TIVE  ST AT ISTICS

Certain available data does provide, at  least in a relative sense, good insights 
into the contributions of parti cula r types of deforestation causes—and also the 
impact of in-country social and economic pressures on the forest resources com
pared with external (forei gn) pressures. For example, the Food and Agriculture 
Organization estimates tha t more than 1 billion cubic meters of wood are har
vested each year in the tropics, with some 825 million cubic meters used for fuel- 
wood and charcoal, and the rest for building materials and export. This, however, 
can’t be converted into meaningful figures on acreage of forest modified, since 
the harvesting is highly selective.

Analyses of indust rial logging activities often state tha t this accounts for 
about one-fifth of the total volume of wood removed from tropical forests, only 
6 percent of which is exported. There is no reliable data  on the amount of clear 
cutting  involved, as opposed to selective logging.

U .S . NA TION AL  ACA DEM Y ST UD Y

The Committee on Research Prior ities  in Tropical Biology of the National 
Research Council, U.S. National Academy of Sciences, has recently published a 
report on “Conversion of Tropical Moist Forests,” prepared by Dr. Norman 
Myers. The report indicates tha t the total  amount of tropical moist forests lost 
each year may be as  high as 210,000 k nr  per year, of which permanent conver
sion by individual “forest farme rs” accounts for over half. Some 85,000 km2 is 
estimated to be lost in Southeast Asia ; and 40,000 km2 in Africa. Myers does not 
give figures for the individual contributions of cattle ranching, commercial timber 
operations, or conversion for human settlements or large-scale a gricultural  pro
duction. He does list the following areas undergoing “broad conversion at rapid 
rate s”, and identifies the principal causes (unquan tified) :

Austr alia’s lowland tropical forests (timb er exploitation and planned agri
cul ture ).

Bangladesh’s lowland and upland forests (timber exploitation, forest farming 
and population pressure) .

Indi a’s upland forest (forest farming  and population pres sure ).
Indonesia’s lowland forests (tim ber exploitation, forest farmin g and trans 

migration programs).
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Sum atra -Sabah  low land fore sts (tim ber  e xploi tat ion ).
Malays ia’s lowland fore sts (tim ber  expl oitat ion and  plann ed ag ric ul ture ). Phil ippines ’ lowland fore sts (tim ber  exploitat ion and forest  far mi ng ).Sri Lan ka’s upla nd fore sts (tim ber exp loita tion  and  fore st farm ing ). Thailand  s upland and lowland forests  (.timber expioitai ion, especially  illega lfelling, and forest far ming) .
Vietnam ’s uplan d and lowland forests (fo res t farming, timbe r explo itatio n, and  immigrat ion from no rth ).
Br az il’s eas t and south  sectors of Amazonia (c at tle  ranching, colonist set tlement, fore st farm ing) .
Bra zil' s Atla ntic Coast moist  fore sts (tim ber  exp loita tion, and  cash-crop agriculture,  notably  sug arc ane).
Centra l American fores ts, most upla nd and  lowlan d (fo rest farm ing, cat tle  ranching, timoer exp loi tat ion ).
Colombia’s low land and rainfo res ts (colonist settlement, and cattle  ran ching ). Ecu ado r’s Pacific coas tal forest s (pl antat ion  agr icu lture and  some timb erexplo ita tio n).
Mad agascar ’s upla nd and lowla nd rainfo res ts (fo rest farm ing and timber ex ploi ta tio n) .
Ea st Afr ica’s montane fore sts (tim ber  e xploitatio n, firewood c utt ing  a nd fore st far mi ng ).
West Afri ca’s seasoned forest s (tim ber exp loita tion  and for est  far ming) .

ONE RECENT AP PR OX IM AT ION

In  his 1979 book, “The Sinking Ark ” (Per gam on Pr es s) , Myers pres ents  these esti mat es of annu al loss of trop ical  moist  for est  at tri bu ted  to specific c au se s:Agricu ltur al Conversion (inc luding cul tivato rs following-on commercial loggers)  200,000 km2 ( rang e 165,000 -300,000) .
Timb er Expl oitat ion, 10,00 0-29,0 00 km2.
Fuelwood Cutting , 25,000  km2.
Cat tle Ranching Conversion (onl y in Lat in Am erica) , 20,000  km2.Myers tota l of upw ards  of 245,0 00 km2 for world wide ann ual  tropi cal fore stloss is significantly higher  tha n FAO figures which have rang ed from 120,000 - 170,000 km2.
Regardless, the above break down  is at  lea st indi cati ve of the ir rela tive  contrib utions  of th e pr inci pal sources of t ropical  fo res t loss.

ROLE OF IN DUST RIA L LOGGING

Althou gh agr icu ltu ral  land  use and conversio n is by fa r the  maj or con trib uto r to trop ical  f ore st loss worldwide, ind ust ria l logging is also an imp orta nt fac tor — directly  and also indi rect ly by opening up fore sts to cul tivato rs throug li logging roads. On a  local scale, it may well be the most signif icant  factor,  altho ugh on a worldwide basis  only one-fifth of the  wood harves ted from the fore st is industri al  timber.  Attached  is a tab le (ba sed  on FAO's 1978 “Yearbook of For est  Pro duc ts” ) which shows ind ust ria l production of roundwood from tropi cal countri es  for  1967, 1973 and  1978, along with  the amount exported. The figures reveal where the  most inten sive logging is car ried o u t; the  prin cipa l sources  of trop ical  tim ber  ex po rts ; and the fac t th at  most of the wood is used locally.

DATA DE FICIEN CIES

At the inte rna tional  meeting  of exp erts  on trop ical  forests  convened by the UN Environmen t P rogram  la st March in Nairobi, the U.S. delegatio n called  att en tion to the need for  be tter qu antitati ve  info rma tion  on rat es  of trop ical forest loss and on individual causes. The U.S. intends  to pres s FAO and other United  Nati ons and region al organization s to help improve  the  da ta base, thereby providing a bet ter  founda tion  fo r select ing program pri ori ties and  conside ring policy changes.
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I N D U S T RI A L  A C T I V I T I E S  F O R R O U N D W O O D » P R O D U C T I O N  »

[I n  t h o u s a n d s of c u bi c  m et er s]

Tr o pi c al f or e st c o u nt r y

1 9 6 7 1 9 7 3 1 9 7 8

T ot al
pr o d u cti o n E x p ort e d

T ot al
pr o d u cti o n E x p ort e d

T ot al
pr o d u cti o n E x p ort e d

Af ri c a:
C a m e r o o n........................... .......... 7, 0 4 9 2 7 9 8, 1 5 2 7 0 3 9, 3 9 2 6 2 1
C e ntr a l Af ri c a n R e p u bli c.......... 2, 0 4 0 1 1 2, 8 2 3 1 5 5 3 , 0 6 0 8 2
C o n g o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 2 3 6 5 0 4 2 , 5 0 6 3 1 2 2, 5 2 1 1 8 0
E q u at o ri al G ui n e a _ _ _ _ _ _ _ _ _ _ _ 8 4 5 4 1 3 4 2 2 1 8 4 5 5 1 8
G a b o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 5 8 9 1, 1 8 0 3, 4 9 5 1, 7 4 9 2, 2 8 9 1, 2 0 0
G h a n a ............................................. 8, 6 0 4 5 0 4 1 2, 3 3 8 1, 3 8 7 1 3 , 0 5 8 6 2 0
G ui n e a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 6 2 0  . . . 2, 9 9 8 . . 3, 3 7 0  . . .
G ui n e a Bi s s a u _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 4 7  . . 4 7 6 . . . 5 1 6 . . .
I v o r y C o a s t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7, 1 6 4 2, 1 7 3 1 0 , 2 8 7 3, 4 9 7 1 0, 3 9 7 2, 7 6 0
M al a w i....................................................   3, 9 4 4 .........................   4, 5 3 3  .........................   5, 0 7 9 .........................
Ni g e ri a .................................... ........
U g a n d a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6 3, 2 0 5  
1 4 , 6 0 9  . . .

3 3 3 7 3 , 6 0 1  
1 7 , 2 7 5  . . .

3 3 3 8 4, 9 0 2  
2 0 , 0 0 4  . . .

9 3

Z air e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 5 , 7 5 7 6 9 1 8 , 5 1 9 4 3 2 0, 6 9 1 3 0
C e ntr a l a n d S o ut h A m eri c a :

B e li z e................................................ 1 0 5 . . . 1 1 3 1 1 2 0 1
C u b a .. .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 0 3 9 1, 8 8 5  . . 1, 8 8 5  . . .
G u at e m a l a.................................... 4, 1 4 6 3 5, 0 1 5 8 5, 6 0 6 8
H ai ti _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3, 0 0 5 4 3, 5 3 3 1 3, 7 8 2 1
H o n d ur a s......................................... 3, 7 7 0 1 5 4, 4 3 4 1 5 4, 1 7 5 1 6
J a m ai c a.......................................... 7 . . . 6 2 6 1
M e xi c o............. ................................ 1 3 , 1 2 4 1 0 1 3, 5 8 0 8 1 4 , 8 1 4 2
P a n a m a............................................ 1, 3 2 3 3 1, 5 0 0  . . 1, 6 9 6 1
Br a z il _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 6, 7 6 3 7 9 1 2 7, 5 0 5 4 2 6 1 6 0 , 4 6 4 8
Fr e n c h G u i n e a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8 4 1 0 5 3 7 5 1 4
G u y a n a .. ....................................... 2 5 7 3 3 2 5 8 4 5 2 4 0 1 9
S u ri n a m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 4 4 2 1 1 6 8 1 7 2 9 4 1 4
V e n e z u el a _ _ _ _ _ _ _ 6, 4 4 4 . . . 7, 5 2 3 . . 8, 6 3 6  . . .

S o u t h e a st A si a  a n d P a cifi c:
B u r m a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 4 , 7 4 9 5 2 2 1 , 1 7 0 1 7 2 3, 9 7 6 1 1 8
E a st Ti m o r.................................. 4 5 6 . . . 5 5 3  . . 6 1 5  . . .
I n d o n e si a ................   . ............ .. 9 5 , 3 8 7 5 9 0 1 3 1, 6 0 8 1 8, 7 3 7 1 4 7 , 7 2 3 2 0, 5 9 0
L a o s......................................... ........ 2, 6 5 7 . . . 3, 0 6 2 1 3, 3 1 8 3 8
M al a y si a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 9 , 6 2 0 9, 1 8 0 3 0 , 1 0 0 1 3, 7 4 6 3 8 , 4 4 9 1 7, 3 6 4
P hili p pi n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 9 , 8 6 2 7, 2 6 6 3 3, 3 6 6 7, 7 9 4 3 4, 3 4 5 2, 2 1 5
Sri L a n k a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4, 2 2 6 8 4 4, 4 9 6  _. 4, 7 7 3  . . .
T h ai l a n d _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   . . . 1 8, 0 4 6 2 0 9 2 0, 4 8 1 2 9 9 2 1 , 7 9 7 2 7 8
Vi e t n a m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 6 , 2 9 5  . . . 1 8 , 8 1 4  _. 2 1 , 2 8 8  . . .
P a p u a N e w G u i n e a _ _ _ _ _ _ _ _ _ _ _ 4, 2 8 9 1 1 4 5, 3 3 3 4 2 5 6, 1 8 6 5 6 0

1  R o u n d w o o d i n cl u d e s s a w l o g s, v e n e er l o g s, pit pr o p s, p ul p w o o d, ot h e r i n d u s tri a l r o u n d w o o d s a n d f u el w o o d .
’ Fi g ur e s t a k e n fr o m 1 9 7 8 Y e ar b o o k  of F or e st Pr o d u ct s, F o o d a n d A gr i c ult ur e Or g a ni z a ti o n of t h e  U nit e d N ati o n s.

Mr. P e t e r s o n . I t h i n k y o u m i g ht als o k e e p i n mi n d t h at s o m eti m e s 
t h e e x p o rt of m at e ri a l w hi c h c a us e s t h e c o n str u cti o n of r o a ds m a y 
l e a d, as w as p oi nt e d o u t i n t h e sli d es, t o a g ri c ult u r e m o vi n g i nt o a n 
ar e a w h i c h m a y d o a l ot of d e f o r e st a ti o n b e c a u s e a g ri c ult u r e is n o w 
a bl e t o m o v e i nt o t h at ar e a. S o t h at is a s e c o n d ar y c a us e o f d e f or est a
ti o n. I t mi g h t b e ri g h t b e h i n d r o a d c o n str u cti o n a n d is b as e d o n t h e 
e x p o rt m a r k et. S o t h es e a r e n ot s e p ar a bl e t hi n g s.

Mr. B o n k e r . B ut  t h e  f u el w o o d g a t h er i n g is t h e pr i n ci p a l c a us e 
t h at  y o u mi g ht fi n d i n A fri c a, f o r i nst a n c e. I t is i n eff e ct a n e n e r g y 
s o ur c e, a n d w e ar e dis c o v e ri n g j u st h o w i m p o rt a n t t h at is i n a c o u n
tr y ’s d e v el o p m e n t. T h er e  a p p e ar t o b e n o i n c e nt i v e s t o  s u b sti t ut e t h at  
e n er g y s o ur c e f o r a n ot h e r b e c a us e oil is j u st pr o h i biti v e l y e x p e nsi v e, 
a n d t h er e is n o h y dr o p o t e n ti a l. T h er e is p o t e n ti al b u t n o t t h e  c a p it a l 
i n v est m e nt a n d s o f o rt h . S o I t hi n k it  is g o i n g t o  b e a l o n g ti m e b e f or e 
w e d e v el o p a n a d e q u at e al t e r n at i v e t o f u e l w o o d i n s o m e of t h es e 
ar e a s.

Mr. P e t e r s o n . I n  f a ct t h e tr e n d is i n t h e o p p osi t e dir e ct i o n ri g h t 
n o w. I n s o m e c o u nt ri es, w h e r e t h e y h a v e b e e n a bl e t o g et t o a n e c o n o mi c 
l e v el s o t h at t h e p e a s a nt c o u l d us e li q ui d  f u el a n d s o o n i n s o m e pl a c es,
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tha t now has l>een reversed by the h igh cost of liquid fuel. So the trend is actually in the other direction now.
Mr. Bonker. Except in the  Northwest, where I ’ve been advocating wood waste as an energy source. [Laughter .]Air. P eterson. Yes, sir.
Mr. Bonker. At one time in the  Northwest,  wood was the princ ipal energy source.
Air. Peterson. That is right. It  was in most of  the United States, even as late as the turn  of the century.
Air. Bonker. Well, it just seems like we are coming back to it  as an energy source, but wood waste is different from chopping down a dead fir just for fuel purposes. The waste t ha t comes from it, is a possible use because what is left behind is not used fo r anyth ing else.Air. Peterson. In fact, one of the best opportunities  is to get some kind of community forest tha t may be managed to produce both  fuel wood and building products. Agricultura l work and so on can produce the fuel and the wood can be used for houses on a managed basis. Tha t is probably  one of the  more reasonable ways to meet some of these fuel needs.
Mr. Bonker. I ’d like to get togethe r wi th you sometime to discuss tha t fur ther  because when one looks a t a c learcut area, there  is a lot that  is lef t behind.
Air. Peterson. Tha t is right.
Mr. Bonker. There are companies involved that are coming out with ways to convert this  waste which makes it  quite competitive as an energy source.
Air. P eterson. Right.
Air. Bonker. Not necessarily just  p utt ing  it in the fireplace or the wood stove, but actual ly use it as fuel for generating purposes.Air. P eterson. Yes. In fact one of the obvious things in these areas, if you had a litt le more efficient method of using the fuel that is being used, you might fair ly dramat ically reduce the amount of fuel consumption just  by better stoves to use the  fuel in. Get right down to basics.
Air. Bonker. Let’s see, one further  question, Air. Peterson, one tha t I hesitate to ask, but I am jus t too tempted. That is, the common statement or the sentiment in the Northwest among the indust ry, maybe we’ll hear from witnesses later  on regarding  this subject, is tha t the industry is much fur ther advanced than the technology and forest management, reforestat ion, all these thingsi are much fur ther advanced than  the Federal Government or the U.S. Forest  Service.AVe now have a situation  where the indus try is involved in logging in other areas of the world. AVe are going to be asking them to improve the ir forest management practices. In fact, you state  clearly tha t i t is “poorly managed industrial logging.”
So in the Northwest I  always hear th at the industry is far  advanced and very responsible, but  i t is the Fores t Service that is not properly managing the timberland.  Could you respond ?Air. Peterson. AVell, it  is true tha t on some industria l forest land, more wood per acre is being grown. There are several factors tha t are related to that.  Fir st, by and large indus try has more productive land because they used some good judgment in selecting the  land they have.
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Second is that industry  investment in tha t land is several times the 
investment level of Federal forests. I think  that  is fa irly well known. 
Statis tics are available.

Mr. Bonker. Actually, I ’m trying to drag you into this by saying 
tha t if the Federal Government or the OMB would quit cutting the 
Fores t Service budget, you would have better resources to work with.

Mr. Peterson. There is no question tha t in much of the United 
States, there is a considerable amount of land that would give an 
economic rate of re turn for higher investment. Most of t ha t is owned 
by priva te nonindustrial forest landowners. Those lands are only 
producing at about 60 percent of capacity.

Before we pa int all industry one way or another, I would point out 
there is a substantial part of indus try lands tha t are being managed 
at a very high level, even though there are about 35 million acres 
tha t are in need of reforestation.

Mr. Bonker. In  my distric t ?
Mr. P eterson. Not in your district,  I don’t believe. Maybe some of it. 

There is also a great deal of reforestation, for example, in southwest 
Oregon on national forest  lands.

Mr. Bonker. We really have a problem. I don’t know if you are 
famil iar with the Quinault Reservation, but there are thousands of 
acres that were poorly logged years ago in the 1920’s and 1930’s. 
All the land  there was slashed and noth ing grows there now. I t is ideal 
soil for reforestation.

Mr. P eterson. If  you would like to do so, we can give you a brief on 
our new assessment which is just out and which outlines the economic 
opportunities  and where they are. It  also defines what kind of land 
and so on.

Mr. Bonker. Good. We would love to have that . I ’d like to apologize 
to the others who are here. I  get fa irly  parochia l once in a while on the 
topic of forestation.

On another subject, it appears  as though the Federal Government is 
not real izing its full investment in the timber industry,  simply because 
we’re always cutting back the budget and that  curtail s your opera
tions. On a la rger scale, we’re doing the same thing th rough  our volun
tary  contributions to various U.N. agencies who are attem pting to deal 
with this  problem. I  was very disappoin ted when the adminis tration 
came before this subcommittee recently with a drastic  reduction in 
our contributions to UNEP, the United  Nations Environmental Pro 
gram, while m aintain ing current levels of funding for a whole range 
of other in ternational organizations.

I t seemed to me shortsighted tha t the administration  would choose 
out of some 20 different agencies to which we contribute, the Environ
mental Progra m to be the one that receives reduced contributions. I t is 
another example of how President Carte r is trying to spread himself 
too thin. On the one hand he says we’ve got to do much more to curtail 
this problem of tropical deforestation, which has to be done principally 
through international organizations; then, on the other hand, drasti
cally reduces our contribution to that same agency.

Would you care to comment? [Laughter.]
Mr. Long. I guess my only comment on this is I  wasn’t a party to 

the decision, and can’t inte rpret the reasons for the action. [Laughter.]
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But as a member of the Bureau of Oceans and Environment and 
Sciences in the State Department, I hope that we can maintain strong 
support fo r UNEP.  I  was, therefore, pleased to see that Congress came 
to the rescue several times on funds for that  purpose.

Mr. Bonker. Yes; this subcommittee is responsible for  that.
Mr. Long . I know there was concern on the par t of some people 

about aspects of U NE P’s performance in the past. But I must say that  
UN EP deserves high marks for the way they  have picked up on the 
tropical forest problem. We hope tha t they will continue to strengthen 
the ir overall performance.

Mr. Bonker. Las t year when I  went to ReW York and paid a vis it 
,  to almost all of the  agencies tha t we contribute to, I  found the  people

at UN EP were as impressive in the ir commitment and their  personnel 
as any of the agencies. I came away more impressed with U NE P than 
any of the others. So I  think they should have the resources to work* with.

Well, I  want to th ank both of you for your personal appearance to
day, and applaud the work of the Interagency Task Force. We will 
be looking forward to your publication. I ’m anxious to see the recom
mendations. Carole Grunberg of the subcommittee staff is presently  
involved in this and will be working with the executive branch as we 
proceed with these hearings.

Once again, thank you for being here.
Mr. Peterson. Thank you, Mr. Chairman. As soon as the recom

mendations are available, we will be glad to go over them with you if 
you’d like.

Mr. Bonker. Thank  you.
We’ll now have the next panel of witnesses, which includes Dr. 

Peter Raven. Mr. James Bethel, and Mr. Robert Blake.
I would like to begin with Dean Bethel, who is a fellow north- 

westerner, and dean of the College of Forest Resources at  the Univer
sity of Washington, who is very prominent in this field.

STATEMENT OF JAMES S. BETHEL, DEAN, COLLEGE OF FOREST 
RESOURCES, UNIVERSITY  OF WASHINGTON

Name: James S. Bethel.
T it le : Dean. College of Forest Resources.
Add ress: College of For est  Resources, Univers ity of Wash ington AR-10,* Seatt le, WA 98195.
Date and place of b ir th : August 13, 1915, New Wes tminster,  B.C., Canada.

EDUCATION

’  B.S., 1937—Unive rsity  of Wash ington ;
M.S., 1939—Duke Un iversity;
D.F., 1947—Duke University .

PROFESSIONAL EXPERIENCE

1935-38—-Special Forest Technician  and Fores t Guard, U.S. For est  Service, Washington and Oregon.
1937-38—Fellow and Research Assistan t, Duke  University , North Carolina.1939-41—Ins tru cto r in For est ry and Botany, Penn Sta te University.
1941- 42—Ass istant Profess or in Biology and For estry, Virgin ia Polytechnical Ins titute . Blacksburg, Virginia.
1942- 46—Captain, U.S. Army Air Force. Wright Field, Oregon.
1946-49—Plan t Manager, Tidewater Plywood Co., Brunswick, Georgia.
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1949-59—Profe ssor of Wood Technology and  Dire ctor  of Wood Prod ucts  Lab
oratory , School of Forestry, Nor th Carolina Sta te College, Raleigh, North Caro
lina.

1952—Advisor to government of Yugoslavia on Modernization of Veneer and 
Plywood Ind ust ry,  United  Nations.

1956—Advisor to government of Pue rto Rico on Ind ustrial Development of 
Forest Resources, Economic Develpment Adm inist ration, Commonweal th of 
Puerto Rico.

1958- 59—Acting Dean, Gradua te School. North Caro lina Sta te College.
1959- 62—Head , Special Pro jec ts in Science Education , Nat ional Science 

Foun datio n
1962-64—Professo r of Forestry, Associate Dean of Gra duate  School, Univer

sity of Washington, Seatt le, Washington
1964 to present—Dean, College of For est Resources, Univers ity of Washington,

Seatt le, Washington. *
PROFESSIONAL ACTIVITIES

Member, Society of American Fo rester s; Fellow, American Associa tion for the 
Advancement of Scie nce; Member, Society of Wood Science and  Technology;
Member, American Insti tu te  of Biologica l Sciences; Fellow, In st itu te  of Wood <i
Science (Brit ish ) ; Fellow, Society of Amer ican Fo res ter s; In ter na tio na l Acad
emy of Wood Sc ienc e; Ph i Sigma ; Sigma X i; Xi Sigma P i ; Gamma Sigma Delta.

Mr. Betiiel. Thank you, Mr. Chairman. I will submit a written 
statement and  briefly comment on it verbally.

I think it is important to note tha t concerns for deforestation are 
not new and they are not unique to the tropics or to tropical forestry.
We have a long history in the United States of s imilar kinds of con
cerns, dating back to the period immediately following the Civil War 
when we had very widespread predictions and prognostications about 
forestry  depletion and forestry  exhaustion. Very prominent individ
uals like Carl Schultz, President Theodore Roosevelt, and Gifford 
Pinchot,  were worr ied about the disappearance of our forests within 
20 years or 30 years.

Tha t kind of forest famine tha t was predicted by individuals of 
their  prominence really in fact did not occur. We are today producing 
more wood than we use. I say this-----

Mr. Bonker. When you say we are producing more wood than  we

Mr. Bethel. I n the United States. In spite of the fact tha t it was 
predicted in the 1850’s th at wre would run out of forests in 25 years.

Mr. Bonker. I  suppose that  before wTe had advanced forest practices 
and refores tation  methods, what happened traditionally in Minne
sota and places in the Midwest where companies actually cu t and went „
on to new forest, was a phenomenon of the times.

Mr. Bethel. Yes. Histo rically, worldwide, we never prac tice inten
sive forest management any place unti l most of the natu ral forests 
have already been used once. One might hope tha t tha t could be «
changed some places in t ropical areas where there a re still large areas 
of natu ral forests, but historically it  hasn’t occurred anywhere.

How can one justify large investments in managing and growing 
trees in the presence of a natu ral crop tha t is going to compete with 
it and tha t doesn’t have the growing costs already associated with it.

I ’m not suggesting th at the people who are currently  concerned with 
the depletion of the tropica l forests ought not be so concerned. I 
think the fact that  people worried about these issues back in the 1800’s 
in the United  States and the 1700's in Europe probably led to the ac-
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tions tha t made it possible for us to produce adequate supplies of wood here and in Europe.
But I will expose some personal biases. I  do not believe the tropical forests are going to disappear. I  do believe there are some very serious problems related to their use and to the ir exploitation.
Mr. B onker . You  don’t agree with the s tatistics that  were referred to earlier of the Food and Agricultural Organization tha t one-half of the world’s forests have disappeared and by the year 2000, or by 1990 they could be total ly depleted? Do you agree with those?Mr. Bethel . No; I don’t.
Mr. B onker . You  have a set of statistic s th at you can offer tha t are different?
Mr. Bethel . I have some definitions.
Mr. Bonker . I can tell you are from the academic community. [Laughter.]
Mr. B ethel . I t’s entirely a ma tter of how you define disappearance and depletion. That  is part of the problem th at we had before.
Mr. Bonker . We conducted hearings  on this subcommittee about the disappearances of people. [Laughter.] We got into certain definitional problems. [Laughter.]
Mr. Bethel . Hopefully this isn’t the same thing.
Mr. Bonker . I  hope not.
Mr. B ethel . I t has a lready  been pointed out th at demand on tr opical forests is very grea t. Max Peterson said th at 80 percent of the t imber harvested in tropical countries at the present time is cut for fuel. As a mat ter of fact , it has been that way for many years.
Mr. Bonker . You  agree with tha t set of statistics?
Mr. Bethel . Yes; tha t set I agree with. The use of wood for fuel is increasing and is likely to continue to increase. It  is primarily  a local problem. I don’t agree  with the proposit ion th at th is is a problem tha t is insoluble. I thin k things can be done to correct some of the difficulties tha t originate out o f the use of t ropical wood for fuels.The next most important use of tropical forests from a materia l standpoint  is for lumber and structural uses. Again, Air. Peterson indicates that  th is use represents about 14 percent of the harvest. Then the remaining 6 percent  is in indus trial wood of one kind or another, h arvested for sale in the international market to produce income to the country.
Wha t is deforestation? Fir st, it can be thoug ht o f as conversion to other land use. This  is certainly a very important part o f the problem of reduced acreage of fores t land in the tropics and elsewhere, deriving from conversion to permanent agriculture, expanded urban areas, roads, railroads and other uses of tha t sort. And certainly the total  land area of the forest in the tropics has been decreasing as a result of conversion away from forest use to other kinds of land uses. This form of exploitation can in my judgment be called deforestation.But second, the tropical forest is used to provide fuel, housing and other commodities for domestic use. Here the forest is used. It  isn’t managed, but it also isn’t destroyed. I t doesn’t cease to be a forest. It  is changed very drama tically from what it was. Without  fur ther inte rvention it will normally recover to second growth and if allowed the time, to natu ral forest. This I suggest is not deforestation under  any reasonable definition of the term.
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Then there is the  s ituation  where the natural forests are removed, 
the land used for agriculture, abandoned and then allowed to come 
back to forest.

Mr. Bonkf .r . T was going to ask you about that. It  seems to me that 
there is some natura l regeneration tha t takes place a fter an area has 
been depleted of its timber resource. T know how some of that works in 
the Northwest. But what about the trop ical area and natural regenera
tion, and the time frame between natural regeneration and refores ta
tion programs in this instance?

Mr. B ethel. I t depends a lot on the part icular forest, but  certainly 
natural regeneration occurs in tropical  forests as it does in Washington 
forests. For the purpose of our own research at the Unive rsity of 
Washington, wo have arb itra rily  classified tropical forests into four 
categories tha t are helpful  to us in taking a look a t the impact and 
utilization of tropical forests and on th eir productivi ty.

One is the na tural forest. This is the forest that has not been heavily 
impacted by any kind o f human use. This is what most people think of 
as a v irgin  forest. It  usually has been used but used very l ightly. This 
is the sort of forest tha t is the best protector of the gene pool. It  is 
often prized as a recreation forest. Some areas of na tural  forest need 
to be saved as a base fo r long-term scientific research. These natural  
forests are also useful to local communities for fuel wood and for 
round wood th at local natives need, i f the population  density is low 
and the requirements are not great.

The second tvpe of forest that we recognize we have called second
ary forest. This type emerges when a natural forest is harvested or 
where i t has been impacted by a sim ilar kind of n atur al event like a 
major disease or insect epidemic or a volcano, hurricane, typhoon, or 
other natu ral phenomenon o f the sort tha t would have represented a 
major impact on the forest. And where th is event has  been followed 
by essentially no fur ther impact  or human intervention, and  simply al
lowed to return to forest. A secondary forest generally derives from 
natu ral regeneration. Very often secondary forests come back in very 
much the same form as the original forest and look very much like it.

Some data on forests in Borneo, where nothing is done for 40 years 
following logging, indicates that  the secondary forest is very much 
like the original natu ral forest. A secondary forest provides some 
protection for gene pools. It  tends to have a greater net growth rate 
than  is achieved in the na tural  forest, which is usually zero or minus. 
The growth, however, isn’t great in that  kind of a forest. There are 
many secondary forests in the tropical  regions.

The thir d forestry development s tatus we refe r to  as recovery for
ests. This  is the situation  in which you harvest the natura l fores t or the 
secondary forest and then you have some kind of signif icant posthar
vest non forestry  use which is lat er abandoned permitting a return  to 
forest. This is the situat ion where you have slash-and-burn agricul 
ture, the land is farmed a fter cutting, the farm abandoned, permi tting 
a recovery to forest.

Some temperate zone counterparts of recovery forests are the old 
field pine stands in the South that  were converted to growing cotton, 
corn or tobacco, late r abandoned to emerge through n atural regenera-
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tion as old field pine stands. Generally speaking, the fo rest tha t recov
ers after some sort of maj or nonforestry, postharvest use, is not  the 
same as the forest tha t was cut down. The more intense the nonfores
try  use and the more it  persists before abandonment the  greater is the  difference between the recovery forest and the original n atur al forest.

Sometimes when the intervention is too long and too severe there  is 
litt le recovery to a forest at all. Most of the tropical deforestation 
horror stories are related to tropical  forests emerging from a te mpo
rary nonforestry use as recovery forests. Examples are prevalent 
throughout  Southeast Asia. Impe rata grass occupies tremendous areas in the Philippines,  Indonesia, Thailand, and Malaysia. It  usually rep
resents an episode of nonforestry use leading to a recovery forest.

The productivity in these kinds of forests is usually poor. Gene 
pools a re not protected. Recreation values a re lost. W atershe d values are very poor.

The four th kind of fo rest t ha t we are concerned with, in  our  studies 
is the managed forest. One t ha t is deliberately designed to  produce a 
tropical forest to meet a specific set o f objectives, a  p lanta tion forest 
produced through intensive cultural operations. Here there is heavy 
investment and there have to be h igh crop values to ju stif y th e invest
ment. The managed forest can emerge following the harve sting of a 
nat ura l forest or a secondary forest or a recovery forest if degradation is not too great.

Some of the examples of managed forests in the tropics are a 
eucalyptus plantation  in Brazil to provide wood for  steel indus try to 
convert to charcoal, some of the teak planta tions in Southeast Asia and the Caribbean pine and Gmelina in Brazil. You get the best grow th 
rate  generally in managed forests. You ge t relatively poor protection of gene pools. These tend to be single species forests. Generally they 
provide good watershed protection but are more vulnerable to insect and disease. They provide good yield of product.

To summarize, it seems to me tha t what happens in the forest ry 
development process in the tropics is not unlike w hat happened in the 
tempera te zone. In  the first instance, you get a ra pid conversion of the  natu ral forest to something else, and you get  a slow development of a 
managed forest out of that . In between this period of rapid conver
sion of t he natur al forest and development of the managed forest, you 
have the  secondary forest and you have th e recovery forest. These may 
be t he principa l forms of forestry  for a long, long period of time.

Wh at some people are arguing, and perhap s proper ly, is th at  what 
one needs to  do is shorten this trans ition  period, at least with respect 
to those lands that are going to be dedicated to production  of mate
rials. To move the forest rap idly  from n atur al forest sta tus to managed 
forest status, with a relatively  short period of time in the status of secondary or recovery forest.

Wh at to do and what not to do with respect to these developments 
as f ar  as the  United States  is concerned ? We are  not  the custodians o f 
most of these forests?  Wh at not to do I  thin k is to  tr y to impose our 
culture  and our values arb itra rily  on other countries. W hat  I  thi nk we 
need to do is first of all to help to provide the  basis f or wise decision
making, parti cularly where we’re asked to he lp in the decision process.
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We need to encourage sound research.
I thin k it is unfortuna te that large timber concessions tend to be 

used as experiments to learn about  forestry when there are much bet
ter  ways to do this.

Second, it  seems to me im portant to develop a group of tropically  
knowledgeable professionals in the  United  States  to provide help if 
they are asked. We have made a relatively minor con tribution through 
the Federa l Government toward the solution of t ropical  forestry prob
lems. I t is clear tha t there is now an interest in this. Most of our con
tribu tions come throu gh investing in internationa l agencies and not 
directly  ou t of actions of the U.S. Government itself.

I urge that we not advocate, as people sometimes have in the past, 
tha t the tropical countries ought to do nothing until  the forests are 
fully understood. In the first place, I think if we tell the tropical 
countries this they won’t pay any attention to us. Secondly, I expect 
they will call our a ttention  to the fact tha t we didn’t behave tha t waj 
ourselves. We went ahead and used Douglas fir before we knew all 
about it and we still don’t know all the things  we ought to know 
about it.

[Mr. Bethel’s prepared statement follows:]
Prepared  Statement of Dr. J ames S. Bethel, Dean, College of Forest 

Resources, University  of Washington

Mr. C hairm an, I am Jam es S. Bethe l, Dean of the College of Fores t Resources, 
University of Washington, and  Director of the Trop ical Fores t Util ization Re
search Group in the  Washington Inst itu te  of Forest Resources. I apprecia te the 
opportu nity  to tes tify  before  your  committee rega rdin g the  mat ter of tropical 
defo restation. This  issue lias been the  subj ect of debate for  a long time. The 
inte nsi ty of the  debate has increase d substantially since the  Stockholm Con
ference in 1972.

Discussions  and concerns abou t deforestat ion  are, of course, not new. They 
cer tain ly are not new in the  U nited Sta tes.  Henry Clepper, former execut ive sec
ret ary  of the  Society of American For esters , reviewed some of the  predictions 
of timber  famine that  were made in the  United State s. “In  1868, Joseph N. 
Wilson, Commissioner of the General Land Office, predicted th at  in forty or fifty 
yea rs our own forests would have disappeare d and those of Canada would be 
approaching  exh austion .”

“In October  1889, at  a combined meeting of the American Forestry Association 
and  th e P ennsylvania  Fo res try  Association held in Philade lphia, Car l Schurz was 
a fea tur ed  speaker. Lawyer, wr ite r, newspaper edito r, former Senator, and 
form er Sec reta ry of the Interior,  Schurz in his time was one of the  best informed  
men in America. His widely publicized address  car ried this wa rni ng: ‘If the 
present des truc tion  of forest s goes on for twenty-five years longer, the United 
Sta tes will be as completely  stripped of its fore sts as Asia Minor  is today’.”

S. H. Olson notes th at  in 1905 Pre sident  Theodore Roosevelt add iess ing the 
American For est  Congress stat ed : “If the  present ra te  of forest  dest ruct ion is 
allowed to continue with noth ing to  offset it a timber  f amin e in the  fut ure  is  in
evitable .” The freely pred icted  forest  famine did not materi alize in the United 
States. We produce  today, from our forests  in the United States,  more wood than 
we use and f ar  more t han  we grew a century ago.

Tropical fore sts are  diffe rent  from temperate fore sts and it would be a mis
tak e to a ssume tha t his tory  will repeat  it se lf ; but, by the same token, it  will be a 
mistake  to  assume th at  i t won’t.

One of the  problems to be faced in deal ing with  the  cu rre nt tropical forest 
deplet ion question is a recu rrence of one associa ted with  the ear lie r forest famine 
issue;  namely, one of definition.  Wh at is meant by trop ical  forest  depletion? In 
deed, w hat  is mean t by trop ical  fores t?

Ha lf of the  forests in the world are located between the  Tropic of Cancer and 
the Tropic of Capricorn. These  forest s are collectively referred to as tropical
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forests. They include the dense and varied forests of the humid lowlands, the cloud forests in the high mountains, the savannah’s of the arid  tropical regions, and many other forests types. Some tropical wet forests, such as those of the Choco area of Colombia or the Amazon basin in Brazil, are biologically very complex and comprised of hundreds of species that reach tree size. Tue savannali forests of the humid tropics a re much less complex from a biological standpoint. Forests such as the pine forests of Honduras or the mangrove forests tha t inhabit  the estuaries and river bottoms throughout  the tropics are very simple in terms of tree diversity and organization.
Some tropical forests  have been used and misused for centuries. Others are essentially untouched in terms of significant human impact. Tropical forests, like tempera te forests, are often substantial ly impacted by na tural events such as fire, volcanic eruption, hurricanes and typhoons, and floods. These na tura l events a re sometimes more disruptive than all but the most severe of human impacts.Historically, as human populations have increased everywhere in the world, land occupied by natura l forests has been cleared for conversion to agriculture, roads, railroads, or for the constuction of towns and cities. Sometimes these conversions have been permanent but sometimes they are  temporary. The pine stands growing on old cotton and corn fields in the South and the second-growth Douglas- fir growing on the stump ranches of the Pacific Northwest are examples of this temporary conversion. Similar temporary forest conversions are  occurring in the densely populated tropical countries and more are likely to occur as experiments in farming  submarginal agricultural lands prove to be failures.
A cyclic pattern of repeated efforts at  farming interspersed with a forest fallow period is often referred to as shifting  agriculture, slash and burn farming or swidden agriculture.
Just as growing human populations provide the incentive to clear natura l forests for food production, so do they provide the incentive to harv est some of the wood from other natura l forests  to provide st ructural mater ials for constructing the rur al homes, producing the furnitu re for town and city houses, and fuel for cooking and heating.
Where the natu ral forests  contain raw mater ials for the production of commodities tha t are valuable in distant markets they are also harvested in whole or in par t to provide increased income for the population of the region or the nation.
As forests near large population centers become inadequa te to meet the needs of the inhabitan ts, the unfulfilled demand for wood and the accompanying increase in price make the growing of wood for local consumption a financially rewarding enterprise, and intensive forest management becomes commercially feasible. It should be noted that intensive forest management for the continuous production of wood has rarely begun in any area of the world until  the original natu ral forests are essentially all converted.
These forest conversion activit ies vary in thei r impact on the environment. They create different problems tha t require different solutions and It is a mistake to lump them all together under a single term such as forest famine or forest depletion.
For the purpose of analyzing the status of tropical forests  and their  u tilization  potential, in our research at the University of Washington, we have recognized four levels of forestry developments defined as follows:

1. NA TU RA L FOREST

The na tura l forest is a biologically stable  forest simila r to what silviculturists  have typically called a climax forest. I t has generally received little human impact or dramatic natu ral disturbance for decades; certainly within the life span of the oldest trees. It is the sort of forest tha t represents many people’s view of a virgin forest and is the reservoir of the forest gene pool.
2 . SECOND ARY  FOREST

A secondary forest s tand is one that develops from the n atural  forest following subs tantial timber harvesting or major disturbance such as fire, hurricane, insect, or disease, flood, etc. It results from a major impact such as a clearcut logging operation followed by a period of minimum human intervention. It  can result from repeated high grading or selection harvesting of the forest. If a secondary forest
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is allowed to reap pear na tur all y withou t signif icant hum an impa ct or na tur al 
dist urb anc e it  often  ret urn s to the status  of the na tura l forest. Indeed, most of 
today’s na tu ra l trop ical fore sts were undou btedly  secondary fore sts at  one time.

3.  RECOVERY FOREST

A recovery  fore st is one th at  develops from eith er a na tural forest  or a sec
ondar y forest  af ter that  fore st has exper ience d sub sta ntial timb er harv estin g or 
oth er maj or disturba nce followed by a signif icant post event non forestry use. 
Exam ples of recovery fore sts are  the  fore st fallow pa rt of a swidden  cycle, the 
fore st th at  emerges from na tura l succession  if  a logged are a is heavi ly burned or 
the forest th at  emerges af te r a period of annual burn ing to improve hunt ing or 
domestic livestock forag e or af te r a period of heavy  overgrazing by large  
mammals.

4.  MA NAG ED FOREST

A mana ged fore st is a fore st sta nd  developed as  a delil>erately designed crop 
of for est  trees produced by the  m anager  or mana ging agency to meet a pa rtic ula r 
need or mar ket.  This  is the  fore st th at  emerges as a res ult  of the application  
of intensiv e silvic ulture. It  may be a  single species, even-ag ed; or  a multispecies 
all-aged for est  depending upon the objectives of the owner. It  can emerge from 
bare  groun d or from exis ting  na tural, secondary, or recovery fores ts.

In the  tropi cal regions of the world, all of the levels of for est ry development 
are  present. Fore sts are  constantly moving through the  developmental stages. 
If  the developm ent process follows the pa tte rn of the  tem perate world of the 
developed count ries, it should be expect ed th at  the  are a of trop ical  na tur al 
forest  would decline very rapidly and  the are a of manage d for est  would increa se 
slowly and steadily  over time. Th at is a process th at  seems to be taking place 
in the  presence of a grow ing demand  fo r wood.

For est  utili zati on has  alwa ys been appealing  to developing cou ntri es as a 
means  of advancing  the ir developme nt. Fore sts are often  readily  availab le and 
easy to exploit with  simple tools. The  ships th at  brought the  colonis ts to New 
Engl and as often as not car ried lum ber back to Europ e to produce essential  
curren cy. For est s produce  easily obta inab le fuel and st ru ctur al  ma ter ials for 
domestic use. Many of the  developing countrie s of the  tropics use wood in 
advancing the ir own development  and as a source of income j us t as  the American 
colonists did. The demand  for wood will surely incr ease  over time  and the 
pre ssu re on th e t ropica l f ore sts will incr ease  as  well.

Inf orm atio n on the use of wood from the  tropi cal countries is very limited. 
The best da ta  are  from the  inve ntor ies of forests  and  for est  prod ucts  produced 
by FAO. In 1977, 80 perc ent of all the  timb er harv este d in the developing coun
trie s was for use as fuel. This fuel inventory  is very conservative. It  is likely 
th at  the  perce ntage associated with fuel is even lar ge r tha n indicated by FAO. 
Most wood fuel does not ent er the mar ketp lace  where it can be measured and 
counted. In fact  it is usua lly used wit hin  a few kilom eters  of its  poin t of collec
tion. Given the rapi d increases in the  prices  of fossil fuels in the developing 
countries,  the use of wood for fuel will undoub tedly incr ease  in the  futu re. In 
many of the arid tropical are as the supply of wood fuel is crit ical ly sho rt now 
and ru ra l poor often have to go fa rthe r for fuel to cook with  tha n for  the food 
to be cooked. Second, in the  level of deman d for  wood from trop ical  countries 
are the st ru ctur al  products, lumber, and plywood. Much of this is also used for 
domestic consumption, but  much more of this material is produced for the  i nter
nat ional mar kets  often with  the par tici pat ion  of mu ltin atio nal  fore st produ cts 
corporations.

The issues  genera lly rais ed among bota nist s and zoologists in the  ecological 
community are identified with  the  way in which forests  are used. Concern about  
the  loss of species from the  gene pool, excessive nu trien t deplet ion, loss of non- 
timber values , increase in wa ter  runoff from watersh eds  accompanied by in
creased erosion and lowlan d flooding and the  like is generally  focused upon the  
ext ent  to which forest util iza tion  dep arts from the  na tu ra l forest stat us.  Th at 
is to say, the  extent of forestr y development. Rete ntion of the  na tura l fore st 
inta ct, i.e., no use a t all, is the optimu m situ atio n from the stan dpo int of retaining 
botan ical and zoological values.

In  some cases thi s may be essenti al wher e sites  are  partic ula rly  fragile or 
where watersh ed protec tion on stee p slops is needed to prot ect agr icu ltural  
values  in the  flood plains.  The pric e of thi s level of for est ry development will be



loss of sources of fuel and structural materia ls and of income derived from these commodities. It  will also represent loss of the important food supplies derived from marginal swidden agriculture. It seems to be undeniable that  some sites should receive this sort of protection in the long-term national interest.  The critical questions tha t have to be asked a re : How much land should be dedicated to this level of development, and which areas  of land are selected? Is there an agreement on the par t of the country tha t has custody of the land tha t this level of development is appropr iate? If there is such agreement can the custodial country in fact enforce its decision? The answers to these questions will vary from country to country but clearly the decision cannot be imposed from outside it must be taken by the country in question.
The second level of development is the harvesting of natu ral or secondary forests  without additional management; thus resulting in the return  of the stand to secondary forest. This level of forest development is the least severe perturbation  involved in fores t use for materials supply. If it represents clear- cutting, the harvesting may be dramatic for some years, but in the long run the forest can return to the original status. The loss of significant f ractions of the gene pool is not likely to occur. Erosion and nutr ient loss is likely to be minimal and of short duration. Since no investment is made in site preparat ion, planting, and silviculture, the costs carried  over the length of a rotation are  minimal.
The utilization must recover the cost of harvesting the product and transporting to the market or the point of use. Where fuel is the product these costs are born by the user since the commodity does not usually enter the marketplace. In the case of structura l mater ials the harvesting and transport  cost may be substantial and the yield of commodity may be very small indeed. This is par ticularly true of situat ions in which the forest and the conversion and marketing facilities are poorly matched. Studies of a low elevation tropical hardwood natu ral forest in Costa Rica where the only utilizat ion facility available was a sawmill indicated tha t out of 370 m3 of volume per hectare of the stems of standing trees only 48 m3/h a would actual ly be recovered as lumber where the eight most numerous species acceptable in the market  were identified for harvest. If the remaining trees were not also cut, the secondary forest tha t would emerge would be biased in favor of the non-mercliantable species. A similar  analysis of a secondary moist evergreen fores t in central Thailand yielded 39 (cm8) of lumber from an initia l total stand tree stem volume of 476 m’/ha . A dry dipterocarp recovery forest in northern Thailand provided a utilization efficiency of 5 percent, and a mixed deciduous forest in northern Thailand a utilization efficiency of 11 percent. In contrast, a secondary pine forest  in Honduras gave a uti lization efficiency of 44 percent even though the original standing volume was much less than for any of the hardwood stands.
The managed forest represents a greater departure from the natura l forest than the secondary forest. Since there is considerable investment in stand establishment and in culura l treatment  it must recover much more in income from sale of commodities. This means tha t the utilization efficiency must generally be high. To achieve this usually requires tha t the stand be much less complex than the original natu ral forest. Often it means tha t an exotic species will be chosen for planting. The Eucalyptus plantations maintained by the  steel industry in Brazil for the production of charcoal are cases in point. The teak plantations of Java and the Gmelina and Caribbean pine plantations in the Amazon valley are other examples.
The recovery forests are often the most difficult forests to deal with. If  the nonforestry human intervention tha t occurs between harvesting and new forest stand establishment is too long in time and too severe in characte r, the forest may indeed be lest for a very long time if not forever. Long overgrazing following forest harvesting has resulted in the desertification in the many arid regions. I t is doubtful tha t recovery will occur in many cases without massive human intervention and in some severe cases it is not c lear tha t we have the  technology to bring about recovery in any case. The substantial loss of nutrie nts associated w ith the growth of repeated crops of opium poppies and of cassava without fertilization  in Southeast Asia often result in very slow’ recovery to a viable forest. On the other  hand, the development of very productive pine and Eucalyptus forests on depleted wheat lands in Chile is a forestry success story.
Often the impact of the human intervention after initial  forest harvest ing is so severe that the recovery cycle must sta rt far  back in the domain of ecological
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succession. The millions of hec tare s of impir ata  grass are testim ony to this  
problem. Studies th at  we have conducted w ith colleagues at  Ka set sar t University 
in Bangkok ind icate that  these  grass are as  do even tually recover  to forest s but 
many decades of  productiv e use may he lost in th e process.

What should the  United Sta tes do abou t th is problem? What should we not 
do? I should like  to address  the las t question first. In my judg men t we should 
not attem pt to tell the citizens of tropical countries what to do with their  l ands 
and forests. We should not assume t ha t the  American exper ience is au tomatically  
transf era ble  or that  cur ren t U.S. technology is necessarily  appl icable to trop ical  
settings. We should not try  to impose U.S. value systems on the peoples of 
trop ical  countries.

We can help  the citizens of some of the developing trop ical  countrie s to use 
the power of science to solve their  for est ry problem s just  as the  scho lars 
and professionals from Europe  helped the  United Sta tes  eighty to one hun 
dred yea rs ago. We need to develop a cad re of U.S. scient ists  and technol
ogists th at  have a rea l underst and ing of trop ical  fore sts to help the developing 
coun tries  when they ask for help. The number of such individuals in the 
science and technology community  for  this country  is very small indeed. We 
need par ticula rly  to help  some of the countries in the  tropics to learn to 
eva lua te the viabili ty of developm ental options before und ertaking the  develop
ments. In fa r too m any instances  the  sal e of a concession represen ts a very large  
scale and  expensive experim ent. We try  to avoid engaging in thi s sor t of e xpe ri
mentation in the  U nited  States and we should help our  colleagues in the  trop ical 
coun tries  do the same.

I will, however, finish with  a word of caution. We canno t afford to advance 
the  proposition th at  the  countries  of the trop ical region should do n othing with  
the ir forests  un til  they fully und erst and  the  consequences. Eager  for  develop
ment they will not  accept this advice. They may point  out th at  as a nation we 
did not wai t to use the southern  pines or Douglas-fir unt il we had a complete 
und ers tanding of the app rop ria te silv icul ture . We have  not reached th at  stage 
yet.

Mr. Bonker . Thank you, Mr. Bethel. Now we will move to our 
second witness on the panel, Dr. Peter Raven, who is the  d irector of 
the Missouri Botanical Garden. H e’s also a member of the Committee 
on Research Priorities in Tropical Biology of the National Research 
Council.

STATEMENT OF PETER H. RAVEN, DIRECTOR, MISSOURI 
BOTANICAL GARDEN

Pe ter  H. Raven, director , Missouri Botanical Garden , 2345 Tower Grove Ave., 
St. Louis, Mo. 63110, and Engelman Professo r of Botany, Washington Unive rsity, 
St. Lou is; ad jun ct professor of biology, St. Louis University, and adjun ct profes
sor of biology, Univers ity of Missouri, St. Louis.

Born, Shanghai , Jun e 13, 1936, mar ried , thr ee  children.
A.B. (highest  honors), Universitv of C alifornia, Berkeley,  1957. Ph.D., Univer

sity  of Cal ifornia,  Los Angeles, 1960. Nat iona l Science Foundation  Postdoctoral 
Fellow at  Br itis h Museum (Natu ral  Hi sto ry) , 1960-61. Taxonomist and Cura tor, 
Rancho San ta Ana Botanic Garden, Claremont, 1961-62. Assistant, then  Asso
cia te Professor, Stanfo rd Unive rsity , Stan ford , 1962-71. Associate  in the Dep art
ment  of Entomology, University of Cali forn ia, Berkeley, 1964-. Rese arch  Asso
cia te in Botany,  Cal ifornia Academy of Sciences, 197O-. Senior Research Fellow, 
New Zealand Dep artm ent  of Scientific and Ind ust ria l Resea rch, 1960-70. John 
Simon Guggenheim Memorial Fellow, 1960-70. Nat iona l Academy of Sciences, 
1077- Fellow, Cali forn ia Academy of  Sciences, 1964-. Fellow, American Academy 
of Arts and Sciences, 1977-.

Officer of the  following societies: Preside nt, Botanical Society of America 
(1975) ; president , American Society of Plan t Taxonomis ts (1972) ; president.  
Society for the  Study of Evolution (1978) ; vice president,  Cali fornia Botan ical 
Society (1968-60) ; inter im vice pres iden t, Associat ion of Systematics Collec
tions  (1972—74) ; president,  Jap an America  Society of St. Louis (1976-78) .
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Edi tor ial: Edi tor in chief, Bri ttonia  (19 63 -6 6)  ; edi tor ial board, Memoirs of the  New York Bota nical Garden (19 66 - ),  Flo ra of Ecua dor, Stockholm(1 97 4-  ),  Flo ra North America (1 96 6- 74 ), Flo ra Neotropica  (1 96 5-  ),American Na tur ali st (1 96 7- 70 ), Annu al Review of Ecology and Systematics (1 97 1- 75 ), Evolution (19 63- 65,  197 5- ),  Adansonia, l ’ar is  (1 97 6-  ),  Evolu tionar y Theory (1 97 5-  ).
Committe es: Associat ion of  Systematic s Collections Council on Syste matics Collections  and Env ironmen tal Quali ty (ch airma n, 1973-75 ) ; Systematics and  Biogeography Subcommittee, US -IB F (1 96 7- 76 );  NEC Committee on “Sy stemat ics in Supp ort of Biological Rese arch ” (1 96 8- 69 );  Steering  Committee, IC SE B-I (1 97 1- 73 ) ; Smithsonia n Foreign Curre ncy Advisory Committee 

(1 97 2- 74 );  U.S. Committe e for I.U.B.S. (1 97 3-  , secr etar y, 197 5- , delega te to General Assembly, 1973) ; North  American Regional Group for IUCN Th reatened Pla nts  Committee  (1 97 4-  ) ; NSF Systematic Biology Pane l (197 3- 76 ) ;U.S.-Israel Binatio nal Fou ndation  review panel (19 73 - ) ; Scientific AdvisoryBoard , Pacific Tropical Bota nical Garden  (19 75 - ) ; Arnold Arboretum  Visiting Committee  (1 97 4-  , cha irm an, 197 6- ) ; Board of Overseers , MorrisArboretum, and Associate Trustee , Univers ity of Penn sylv ania  (1 97 7-  ) ;Board of Direct ors, Associat ion of Syste matics Collections (19 77 -7 8)  ; Board  of Direc tors, American Associatio n of Botanical  Gardens  and Arbo reta (19 76  80 ) ; Council of OPTIMA (Or gan izat ion  for  the  Phyto-Taxonomic Inv esti gati on of the  Med iterrane an Area (1 97 5-  ) ; Commissioner of Towe r Grove Park,  St.Louis (19 71 - ) ; Unive rsity  of Missouri School of For estr y, Fish erie s and Wildlife Advisory Council (1 97 4-  ) ; Chai rman , Committee on Rese arch  Priori tiesin Tropi cal Biology, Natio nal Research Council (1 97 7-  ).
Member of the  following add itio nal  soc iet ies : Phi Beta  Kappa,  Sigma Xi, Missouri Academy of Sciences, Society of Syste matic Zoology, Geological Society of America, Int ern ation al Associa tion of Pl an t Taxonomis ts, Botanical Society 

of the Brit ish Isles, A.I.B.S., Na tur e Conservancy, Audubon Society, Sie rra  Club, Soci6t6 de Biogeographie , A.A.A.S., and Sociedad Bota nica  de Mexico (l if e) , Americ an Association of Museums, Association of Science Museum Directors , Americ an Ho rtic ultura l Society.
Miscellaneous: Pro gram dire ctor , Flora Nort h America  (19 66 -7 1)  and  Ch air man of th e Council (1 97 6-  ).
Six books an d over 200 scientific papers.

Dr. Raven . Mr. Chairman, I ’d like to speak in a second capacity, as chairman of the National Research Council Committee on Research Priorities in Tropical  Biology. I  have submitted a written  statement with two short articles, which I ’d like to have permission to include in the record. Our committee has produced two reports  which we have submitted to your staff, which we would not like to have put in the record but which we would like to have used for the purposes of your subcommittee.
The first of these reports,  which was published in ear ly A pril 1980, is a comprehensive study of the rates of forest conversion worldwide. It  is one of two studies of the rate of fores t conversion worldwide that  have been completed in the last 2 years, the other being tha t for the Global 2000 study for the admin istration, which is st ill unpublished but which agrees with  ours as to overall conclusions. AVliile there is a problem of definition when we are talk ing of forest conversion, we’re talking about alterat ion of the forest from its original unaltered form to something else, not necessarily cu tting  out the forest and leaving a bare field in its wake. I think tha t is the princ ipal reason for the confusion.
The rate  th at our study indicates is about GO million acres a year, in other words an area about 2i/> times tha t which you mentioned in the opening statement, an area about the size of Grea t B rita in each year

66-326 0 - 8 1 - 6
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being removed from an area of tropica l closed forest which now ap
proximates the size of the continent of Europe. This amounts to an 
area about the size of the State  of Delaware being converted each 
week.

Mr. B onker . Excuse me, Dr. Raven. We are going to have various 
statistics and data  submited at some point I hope the staff can sort it 
all out so that  we can come up with some common numbers.

Dr. Raven. Right.
Mr. Bonker . TTntil we understand more fully and accurately the 

extent of the conversion-----
Dr. R aven. As 1 said, our study, which was published about 4 weeks 

ago and which goes through it country by country with figures, has 
been submitted to your staff.

Mr. Bonker . OK, we will see i f Mr. Bethel agrees wi th tha t set of 
figures. [Laughter.l

I t is like most of the issues tha t we deal with. If  we can’t agree on a 
data base it makes it more difficult for policy decisions.

Dr. Raven. Our conclusions are the same as those in the Global 
2000 study which will be published late r this spring.  They both in
dicate tha t by the year 2000 essentially all tropica l closed forests, 
with the exception of two areas, one in the western Brazilian Amazon 
and the other in Central Africa, will have been converted.

If  these figures are even approximately correct, and I think  every
one will agree that  they are, they indicate a great urgency to the situa
tion and they suggest th at each year we spend in deliberating, results 
in the loss of a very large fur ther extent  of tropical forests. One of the 
great fallacies about this is tha t the development of tropical forests is 
the same as development o f forests in temperate regions and like the 
development of forests in tempera te regions, it  relates to the produc
tion of stable systems that  will support human beings.

In  fact, this is not the case and the comparison is very dangerous. 
It  is a lead ing example of attem pting to t rans fer temperate  zone tech
nology to the tropics in an inappropr iate manner. The current Bra
zilian estimate is that  0.3 of 1 percent of the land in forests in the 
Amazon basin can be put into sustainable agriculture  using currently 
available technology. And our estimate would be that  approximately 
95 percent  of all the land in  the tropics that can be pu t into sustainable 
agricu lture is already in cultivation.

Viewing this against the population growth in the tropics  makes the 
picture  especially frightening. Popula tions of tropical countries on the 
whole are doubling every 24 years on the average, and this indicates, for 
example, tha t since 40 to 50 percent of the people of tropical  countries 
are under 15 years of age. even with the most stringent and immediate 
adoption of population control measures, nothing whatsoever can be 
done to slow down the process of population growth for about 70 or 80 
years, at which time the population of the world will be about 16 to 18 
billion people. Tha t is the lowest ultimate projection  tha t anybody in 
the Doited Nations or a comparable competent body has come up with.

This means very simply that  by the year 2000, something on the or
der of 125 million people will Ive added to the population  of tropical 
countries each year. And in thinking  about the ability of disturbed 
ecosystems to recover, one has to keep in mind the fact tha t this popu-
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lation pressure will by and large not allow, in view of the next factor I ’m going to mention, using Latin America for example, in Latin America 7 percent of the people own 93 percent of the arable land. In Latin  America as a whole, one-third  to one-half of the population is undernourished by U.N. standards at the present time. In the United States the comparable figure would be 7 percent of the people own 20 percent of  the land.
Since it has already been brought out tha t these large holdings of land aro used mainly for the production of export crops, it  is not far  from the t rut h to siay that  the remaining 93 percent of the people must find their food from not much more than  the remaining 7 percent of the land.
As an example of this, I mention the fact tha t one-third  of the forests in Central America have been cleared in the last 20 years, largely to produce beef for the American market  and keep the prices down here. During this period of time the consumption of beef per person in Central  America has dropped each year and now is at an allt ime century-long low.
Brazil plans to produce alcohol as an energy source and solve its energy problems that way, by growing large amounts of sugarcane and this is widely applauded. But it should be remembered that  in think ing about this, if they meet their  goals, one-sixth of the currently cult ivated lands in Brazil will be taken out of production for food to p roduce alcohol so tha t people can drive thei r cars and operate their machinery.
Brazil is a country where about 30 million people are malnourished at present and where the population of 90 million people will double in the next 23 years.
As an example of what we know about tropica l forests, and I ’m disappointed tha t very little  has been said about the necessity for gaining additional knowledge so far,  let me point out tha t our committee has estimated tha t there are about 3 million kinds of organisms in the tropics and something on the  order of one out of six of these have ever been cataloged and given a name.
To bring this a little closer, down to specifics, it is estimated tha t in the Amazon and its tribu taries , there are about 5,000 kinds of fishes and tha t around 2,000 of these have never been cataloged and given a name, never have been seen by any scientist and studied or dealt with in any way. Yet we are all too apt to ta lk lightly  about the potential ity of c reating g reat fisheries in the Amazon Basin, which would be roughly analogous to t ryin g to make an a irplane  or computer when you only know about three-fifths of the part s when you are beginning. You onlv knew they existed.
The U.S. and worldwide efforts in providing basic information for floating all the development schemes in which we are interested is pitifully  small. S tar ting with the NSF  investment of about $9 million in fiscal 1979, total U.S. efforts in the a rea of producing basic information about our tropica l forests amounts to no more than $20 million, which is undoubtedly over one-half of the  world’s total.There are no more than 4,000 people who are expert  in tropic biology and ecology in the entire world, and these are the ones who are supposed to solve the problem.
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Now va rio us  pro gra ms , as the  man  an d bio sph ere  (M AB)  pr o
gram , wh ich  is a very goo d prog ram, th e efforts of th e Na tio na l 
Science Fo un da tio n,  and new and very impre ssive effo rts un de r U.S . 
A ID  are begin ning  to eit he r work on th is  or  tak e cogniza nce  of the  
fac ts. But  u nf or tuna te ly  when they ti y  t o ge t b udge t alloca tions,  th ey 
ru n across  a double  an tip athy —th e hidd en  an tip athy  in  th e Un ite d 
St ates  to  fu nd  environme nta l research,  so th at  the to ta l Gover nment  
ex pe nd itu re  in th is  are a is ext rem ely  low, I  would  est imate  scarcely 
ove r $50 mi llion  as opposed to  ap pl icat ions  of envir onme nta l re
search, an d an  an tip athy  to fo re ign activ ities  as such as opp osed to 
dealing  w ith  more pr ess ing  dom estic proble ms.

Now  to  s ummarize , du ring  the  n ex t 30 year s, at  the end  of  which  a  
major ity  o f the people who are a live tod ay w ill sti ll be l ivi ng , t he  p ro 
po rti on  of  peo ple  in  the world  liv in g in  the tro pics  wil l be close to 
two-thi rds . Of the res t, abou t one-s ixth will be liv ing in  Ch ina and 
about one-s ixth wil l be liv ing in  th e Uni ted State s, Ca nada , Eu rope , 
the Sovie t Un ion , Ja pa n,  Aus tra lia , New Zeala nd , an d tem perat e 
So uth Ame rica a nd  Af ric a combined.

Sin ce ab ou t 95 perce nt of  the  arab le  land  in  the tro pics  is alr eady  
cu ltiva ted , th ere is only about 5 perc en t to  add a nd  to  gain  any fu rthe r 
efficiency a s th e popu lat ion s vi rtu al ly  doub le. Th e 400 mi llion  people 
who now ma ke th ei r liv ing in tro pi ca l for est s by cu tti ng  the m and 
grow ing a f ew c rop s will have  doubled  to  about 800 milli on  people , an d 
they  wi ll b e es sen tial ly o ut  of luck , out  of more resources to  cut. U nd is
tu rbed  tro pi ca l fore sts  wi ll have  ess entia lly  been  el im ina ted  as  a g lobal 
resource , an d we est imate , in com pan y wi th  the W or ld lif e W ild lif e 
Fu nd , U. S. , an d othe r insti tu tio ns , th at  about 1 mi llion  species and  
org ani sms, pl an ts  and animals , mo stly unkno wn, wi ll become extinct 
du ring  thi s 30-yea r period.

In  addi tio n,  in the  relentless  search fo r sources of  ene rgy , I  th in k i t is 
inevit able th a t unless we do  some quick  th in ki ng  and  some quick he lp
ing , nu cle ar pow er is likely  to  pr ol ifer at e th ro ug h th e dev eloping 
cou ntr ies  of  the world  as the only shor t-t erm inexpe nsive mea ns by 
which they  can  overcome th e need  to  e xpend  v as t sums  fo r pet roleum  
or  som eth ing  else, whic h they  have n’t got.

I  wou ld hope  t hat  i n thes e br ie f rem ark s I  have made it  cle ar th at  
I  do n ot  con sider t hi s j us t o r even p rin cipa lly  a m at te r o f w ood sup ply  
or  fo restr y or  manag ement  of a reso urce. I  th in k th a t excep t in  the  
very broad es t sense  of th e w ord , th e whole w orld, inclu ding  th e U nited 
Sta tes , is no w suffering fro m inf lat ion , st im ula ted  in  p art  by the lo wer
in g prod uc tiv e cap aci ty of  ma ny ecological systems  sim ulta neo usly. 
That  is  a fa ctor  we o fte n ignore , while  ou r new fa ilur e to  ob tain raw  
ma ter ial s, ma ny of  the m of  tro pi ca l or igi n,  as cheap ly as forme rly , 
we are  beg inning  to fee l the effec ts of  this .

Now you asked  fo r reason s why th e U ni ted State s sh ould be  involved. 
Given the so rt of  sc enario I ’ve j ust  presented , i sn’t it  a m at te r o f v ita l 
in terest fo r t he  U ni ted State s to  redouble  i ts efforts in th is  are a while 
there is s til l some time? An d pu t di ffe ren tly , can we in o ur  in sti tu tio ns  
real ly exp ect  real ist ica lly  to  survive  in som eth ing  like th ei r pre sen t 
for m in to  the 20th  centu ry if  we don’t get  busy on th is  pro blem and  
rega rd  i t as a m at ter of  na tio na l pr io ri ty , st ar ting  r ig ht now  ?

[The  prep ar ed  sta tem ent of  Dr. Ra ven f ol lows:]
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P repared Stateme nt  of P eter H. Raven, D irector, M iss ou ri  Bota nical Garden

My name i s  P e te r  H. R av en , D ir e c to r  o f  th e  M is s o u r i B o ta n ic a l G ar den  in  

S t .  L o u is , on e o f  th e  le a d in g  i n s t i t u t i o n s  in v o lv e d  in  th e  s tu d y  o f t r o p i c a l  

p l a n t s .  I  a p p e a r  b e f o r e  yo u to d a y  p r im a r i l y ,  how ev er , in  my r o l e  a s  C ha ir m an  

o f  th e  N a ti o n a l R e se a rc h  C o u n c il  Com m itt ee  on  R esea rc h  P r i o r i t i e s  in  T r o p ic a l  

B io lo gy  w h ic h , f o r  som e two  an d o n e - h a l f  y e a r s ,  has  been  a t te m p ti n g  to  fo rm u la te  

a p o l ic y  f o r  th e  a c q u i s i t i o n  o f  b a s ic  kn ow le dg e a b o u t t r o p i c a l  p l a n t s  an d a n im a ls  

an d th e  e c o lo g ic a l  sy s te m s  in  w hic h  th e y  o c c u r  o v e r th e  c o u rs e  o f  th e  n e x t few 

d e c a d e s . Th e d e l i b e r a t i o n s  o f  o u r  C om m it te e,  w hic h  h a s  in c lu d e d  s c i e n t i s t s  from  

th e  U n it ed  King do m,  t h e  F e d e ra l R ep u b li c  o f  German y,  B r a z i l ,  M ex ic o , an d C osta  

R ic a  in  a d d i t io n  to  th e  U n it e d  S t a t e s ,  w it h  c o n s u l t a n t s  fr om  th ro u g h o u t th e  w o r ld , 

hav e r e s u l t e d  in  th e  p r o d u c t io n  o f  tw o r e p o r t s .  One , e n t i t l e d  " C o n v e rs io n  o f  

T r o p ic a l  M o is t F o r e s t s , "  was  p u b li s h e d  in  A p r i l  19 80 ; an d th e  s eco n d , to  be  

e n t i t l e d  "R e se a rc h  P r i o r i t i e s  i n  T r o p ic a l  B io lo g y ,"  w i l l  be p u b li s h e d  on a p p r o x i

m a te ly  May 24 , 19 80 . Th e f i r s t  o f th e s e  i s  th e  m os t r e c e n t  an d co m p re h en siv e  

s tu d y  o f  i t s  s u b je c t  m a t te r ;  th e  second , a b ro a d ly  b a sed  p la n  f o r  a c t i o n .

Th e p o in t s  I  w is h  to  em phasi ze  to d ay  a r e  c o n c e rn ed  w it h  (1 ) th e  b io l o g i c a l  

c o m p le x it y  an d r i c h n e s s  o f  t r o p i c a l  f o r e s t s ;  (2 ) o u r la c k  o f  kno w le dge a b o u t th e s e  

f o r e s t s ;  (3 ) th e  l i m i t e d  e f f o r t  b e in g  u n d e r ta k e n  on  a n  i n t e r n a t i o n a l  s c a l e  to  l e a r n  

more a b o u t th em ; (4 ) th e  speed  o f  d e s t r u c t i o n  o f  th e  f o r e s t s  an d th e  r e a s o n s  f o r  

t h i s  d e s t r u c t i o n ;  (5 ) th e  co n seq u en c es  o f  t h i s  d e s t r u c t i o n  f o r  th e  U n it e d  S ta t e s  

an d o th e r  i n d u s t r i a l i z e d  c o u n t r i e s ;  an d (6 ) th e  s t e p s  t h a t ,  in  my o p in io n ,  ough t 

to  be  ta k e n  on  an  u r g e n t b a s i s  to  a l l e v i a t e  th e s e  co n seq u e n c e s .

In  c o n n e c ti o n  w it h  th e s e  p o i n t s ,  I  wou ld  l i k e  to  a sk  th e  C h a ir m a n 's  p e rm is s io n  

to  e n t e r  in t o  th e  r e c o r d  tw o s h o r t  e s s a y s :  "T he  D e s t r u c t io n  o f  th e  T r o p ic s ,"  from  

F r o n t i e r s  40 : 22 -2 6 , J u ly  19 76, an d "A N a ti o n a l Com m itm en t,"  fr om  th e  S t .  L ou is  

P o s t - D is p a tc h  o f  M ar ch  25 , 19 79 .



As to the biological richness of tropical forests, it is estimated that 

there are collectively in the temperate regions of the world some 1.5 million 

species of plants and animals, of which over a million have been catalogued to 

date. For the tropics, it is estimated there are approximately 3 million species 

of plants and animals, of which only about 500,000 have yet been recognized and 

catalogued. A large majority of virtually every known group of organisms occurs 

in the tropics, and tropical forests therefore comprise the richest and most 

diverse association of plants and animals found anywhere on earth. For example, 

there are about as many kinds of plants in the tiny country of Panama as there 

are in the entire continent of Europe, and nearly as many kinds of fishes in 

the drainage basin of the Amazon River as in the whole Atlantic Ocean - - some 

5,000 kinds. The diverse kinds of plants and animals in the tropics represent 

a potentially inexhaustible source of raw materials for human commerce, only a 

minute fraction of which has been utilized or even tested up to this point.

Not only are the natural ecological communities of the tropics extraordinarily 

rich in plants and animals, the organisms that make them up are linked together 

in ways that are extremely complex. Ecologists speak of the flow of energy 

originally from the sun, through the ecosystem, following its fixation in the 

leaves of green plants by the process of photosynthesis. The energy, now in 

chemical form, is passed along through a series of plants and animals until 

finally, following the death of the ultimate member of the chain, it again is 

radiated into space. The cycling of mineral nutrients from the soil, which takes 

place in all ecosystems, involves a kind of a balance by which essential elements 

such as calcium and phosphorus pass into the roots of plants, become incorporated 

in the plants themselves, are taken from the plants into the animals that consume 

these plants, and again are passed along in the ecological system through a series
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of Steps until they are returned ultimately to the soil by the decomposition 

of living matter.

These processes - - the flow of energy and the cycling of minerals - - which 
are complex and poorly understood even in temperate regions, are virtually unknown 
for the tropics. The rich and diverse communities of plants and animals that 

occupy tropical soils are relatively stable when undisturbed. They have remained 
stable for millions of years, and are as appropriate to the climate and soils of 
their areas as are our forests, swamps, and prairies in the United States. When 

we plow up a prairie in our own Midwest, we modify a natural ecological system to 
produce another productive system from which we can obtain on a sustained basis 

products useful to us. When we cut down a forest in the humid lowland tropics, 

we are often trying to accomplish the same thing. There is, however, a vast 
difference between the ecological processes initially involved in each case, and 

this difference has potentially tragic consequences for a large and rapidly 

growing portion of the human race. Cutting down the sorts of forests that occupy 

most tropical areas usually makes possible a reasonable agricultural yield for 
only a few years, following which the cut-over area, depleted of its fertility, 
often becomes a virtual wasteland, impossible for all practical purposes to restore 

to its original state or to use for any productive purpose.

Our knowledge of tropical organisms is such that only about one in six of 

the estimated three million kinds has been catalogued. Although the vast majority 
of these are insects, mites, nematodes, fungi, and other relatively small organisms 

our lack of knowledge applies also to many others which are larger and more 
familiar. To give just a few examples, we estimate that something on the order 

of 10-15 thousand kinds of plants in Latin America, including many trees, have

not yet been described and listed. Since these trees, which constitute perhaps
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an eighth of the total, are unknown, there is no way in which they can be 

utilized rationally for human benefit. The approximately 5,000 kinds of 

fishes believed to occur in the Amazon Basin and its tributaries has been 

mentioned above. We count on being able to manipulate the populations of 

these fishes to produce more abundant human food in the future. Competent 

students estimate, however, that approximately 40 percent of them are still to 

be recognized and catalogued. In other words, we are attempting to manipulate 

a system in which only somewhat over half of the elements have even been regis

tered, much less understood. Imagine trying to build a computer or an airplane 

from such a starting point! To provide an example of another sort, the functioning 

of the basic coupling relationships known as mycorrhizae which involve fungi and 

the roots of trees and which are of essential importance in the recycling of 

minerals in tropical forests, has been demonstrated experimentally only within 

the past five years during the course of research conducted under the auspices 

of the very progressive and valuable, but poorly funded, international Man and 

Biosphere Program (MAB). Despite its recent discovery, this relationship is of 

profound importance, both for the stability and proper functioning of the forests 

themselves, and also in connection with our ability to convert these forests for

other productive purposes. The coupling is so tight that only a thousandth of 

the nutrients that reach the top of the layer of leaves on the forest floor pene

trates even two inches to the subsoil beneath. It is a small wonder indeed,

given this profound lack of understanding of the tropical forests and their

functioning, that our efforts to manipulate them for human advantage have so often

resulted in total failure.

Objectively, it is of great importance to know more about tropical plants and

animals and the functioning of the productive systems in which they occur, not only
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b ec a u se  o f  th e  b a s ic  s c i e n t i f i c  im p o rt an c e  o f  t h i s  know le dge , b u t a l s o  b ec au se  o f  
th e  r o l e  t h a t  i t  m ig h t p la y  in  p ro m o ti n g  huma n w e l f a r e .  K in ds o f  p la n t s  t h a t  hav e 
n o t y e t bee n d is c o v e re d  m ig h t w e l l  c o n t a in  c h e m ic a ls  t h a t  wou ld  a s s i s t  in  th e  c u re  
o f c a n c e r , f o r  exam ple , an d a p p ro x im a te ly  45 p e r c e n t o f  th e  p r e s c r i p t i o n s  w r i t t e n  
in  th e  U n it e d  S t a t e s  c o n ta in  a t  l e a s t  one  p ro d u c t o f  n a t u r a l  o r i g i n .  Many im p o r ta n t 
c ro p s  hav e bee n b ro u g h t in t o  c u l t i v a t i o n  o n ly  r e c e n t l y .  For exam p le , th e  o i l  pal m , 
w hic h  has  bec om e a m u l t i b i l l i o n  d o l l a r  in d u s t r y  on  a w o rl d  s c a l e ,  h as  come  in t o  
w id e sp re a d  c u l t i v a t i o n  o n ly  d u r in g  th e  p a s t  h a l f  c e n tu r y .  Many o th e r  ex am ple s o f  
new  c ro p s  an d o f  u s e f u l  p u rp o s e s  to  w hic h  w il d  p l a n t s  m ig h t be  p u t a r e  doc um en te d 
in  a s e r i e s  o f  p u b l i c a t i o n s  r e c e n t ly  p u b li s h e d  t h a t  a r e  b ased  on  re v ie w s  co n d u c te d  
by  th e  N a ti o n a l R e sea rc h  C o u n c il .

In  c o n t r a s t  to  th e s e  p o t e n t i a l l y  u s e f u l  p u rp o s e s  to  w hic h  w il d  o rg an is m s  can  
b e  p u t ,  th e r e  a r e  many su ch  o rg an is m s  t h a t  a r e  p o t e n t i a l l y  h a rm fu l.  For  exam ple , 
th e  brow n le a f h o p p e r , a  s m a ll  i n s e c t  t h a t  has  ca u sed  s e v e r a l  b i l l i o n  d o l l a r s  o f 
damage to  th e  r i c e  c ro p s  in  S o u th e a s t A sia  d u r in g  th e  p a s t  f i v e  y e a rs  an d re d u ce d  
m i l l i o n s  o f p e o p le  to  s t a r v a t i o n ,  i s  a  membe r o f  a g ro u p  o f  i n s e c t s  co m p ris in g  
m or e th a n  2 0 ,0 0 0  know n s p e c ie s  w hic h  can  be  i d e n t i f i e d  c o m p e te n tl y  by o n ly  a b o u t 
a doze n  p eo p le  in  th e  e n t i r e  w o r ld . T h is  p e s t  wa s v i r t u a l l y  unknow n u n t i l  i t  
a p p e a re d , l i t e r a l l y  by th e  b i l l i o n s ,  on  th e  r i c e  f i e l d s  o f  S o u th e a s t A sia  th r e e  
y e a r s  ag o . In  g e n e r a l ,  in  th e  t r o p i c s  th e  p r e s s u r e  fr om  p e s t s  an d d i s e a s e s  i s  so  
g r e a t  t h a t  i t  i s  v e ry  d i f f i c u l t  to  grow  s in g l e  c ro p s  in  p u re  s ta n d s  o v e r  an y b u t 
th e  s m a l le s t  a r e a s ;  t h i s  i s  o n ly  one  o f  th e  d i f f i c u l t i e s  s ta n d in g  in  th e  way o f 
th e  c r e a t i o n  o f p r o d u c t iv e  a g r i c u l t u r a l  sy st em s o r  o f  r e f o r e s t a t i o n  p r o j e c t s  l i k e  
th o s e  t h a t  a r e  common in  te m p e ra te  r e g io n s . At  an y  r a t e ,  w it h o u t b a s ic  know le dg e o f 
t r o p i c a l  p la n t s  an d a n im a ls  we s h a l l  be  u n a b le  e i t h e r  to  f in d  u s e f u l  ones to  s e r v e  
o u r  p u rp o s e s , o r  to  u n d e rs ta n d  th e  p o t e n t i a l l y  h a rm fu l o n es  w e ll  en ough  to  p re v e n t 
t h e i r  d e p r e d a ti o n s  on  o u r c ro p s  an d d o m e s ti c  a n im a ls .



78

A g a in s t t h i s  b ackg ro und , i t  i s  l i t e r a l l y  an  em barr assm en t to  c a ta lo g u e  

th e  t i n y  e f f o r t  t h a t  i s  b e in g  u n d e r ta k e n  t o  l e a r n  mo re  ab o u t t r o p i c a l  p l a n t s  and 

an im a ls  an d th e  n a t u r a l  com m un it ie s  i n  w hic h  th e y  l i v e .  W orl dw id e,  i t  i s

e s ti m a te d  t h a t  th e r e  a r e  no  m or e th a n  4 ,0 0 0  s c i e n t i s t s  p r im a r i l y  c o n c e rn ed  w it h

s tu d i e s  o f  t h i s  k in d . Th e t o t a l  f o r  th e  U n it e d  S ta t e s  am ounts  to  som e 1 ,5 0 0

i n d i v id u a l s .  W orl dw id e,  th e r e  a r e  p ro b a b ly  no  mor e th a n  1 ,5 0 0  s c i e n t i s t s  who 

a r e  a b l e  to  c a ta lo g u e  an d d e s c r ib e  t r o p i c a l  o rg a n is m s , o r  ev en  com p ete n t to  make 

p r o f e s s io n a l  i d e n t i f i c a t i o n s  o f  th em . R e c a l l  t h a t  f i v e  o u t o f  s ix  k in d s  o f  t r o p i c a l  

o rg an is m s  a r e  unkno wn  to  s c ie n c e  an d have  n e v e r  been  seen  by  an y p r o f e s s io n a l  

s tu d e n t .  T hese  unk now n o rg an is m s  am ou nt  to  a s t a g g e r in g  t o t a l  o f  som e 2 .5  m i l l i o n  

s p e c i e s ,  o r  a b o u t tw ic e  a s  man y a s  a l l  th o s e  t h a t  hav e bee n  d e s c r ib e d  d u r in g  th e

p a s t  225  y e a r s .

O nl y a h a n d fu l o f  i n d i v id u a l s  i n  th e  U n it e d  S ta t e s  i s  com p ete n t to  s u p e r v is e  

an d u n d e r ta k e  l a r g e - s c a l e  s t u d i e s  o f t r o p i c a l  e c o lo g ic a l  sy s te m s  in v o lv in g  e x p e r i 

m e n ta l m o d i f ic a t io n ,  an d no  m or e th a n  t h r e e  o f  th e s e  i n d i v id u a l s  a r e  en gaged  in  

s t u d i e s  in  th e  t r o p i c s  a t  p r e s e n t .  W orl dw id e,  th e  t o t a l  o f  s c i e n t i s t s  co m pete n t 

to  u n d e r ta k e  su ch  s tu d i e s  am ounts  to  no m or e th a n  tw o do zen . N o tw it h s ta n d in g  t h i s  

g r e a t  la c k ,  e v e ry  s in g le  one o f  th e  f o r e s t r y  an d a g r i c u l t u r a l  sy s te m s  t h a t  i s  b e in g

p ro p o sed  f o r  th e  t r o p i c s  r e s t s  f o r  i t s  u l t im a te  s u c c e s s  on  an  u n d e rs ta n d in g  o f th e  

f u n c t io n in g  o f  th e  u n d is tu rb e d  e c o lo g ic a l  sy st em s th a t  a r e  b e in g  r e p l a c e d .

C u r re n t e s t im a te s  i n d i c a t e  t h a t  in  F i s c a l  1979, th e  t o t a l  U .S . e x p e n d it u re  fo r  

b a s ic  kn ow le dge in  t r o p i c a l  b io lo g y  wa s r o u g h ly  a s  f o ll o w s : N a ti o n a l S c ie n ce  

F o u n d a ti o n , $9 m i l l i o n ;  S m it h so n ia n  I n s t i t u t i o n ,  $4 .7  m i l l i o n ;  U .S . F o r e s t S e r v ic e , 

$ 1 .8  m i l l i o n  (P u e r to  R ic o an d H a w a ii );  D epart m en t o f  E n e rg y , $ 1 .6  m i l l i o n  (m a in ly  

in  P u e r to  R ic o ) . Th e am ou nt  o f  a d d i t i o n a l  fu n d in g  by  o th e r  gover nm en t a g e n c ie s , 

su ch  a s  th e  D ep ar tm en t o f  I n t e r i o r ,  an d by  p r i v a t e  i n s t i t u t i o n s  o f  a l l  k in d s ,  wou ld
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b r in g  th e  t o t a l  f o r  b a s ic  r e s e a r c h  in  t r o p i c a l  b io lo g y  f o r  th e  U .S . to  no  mor e 

th a n  $20 m i l l i o n .  W orl dw id e,  t h i s  a lm o s t c e r t a i n l y  r e p r e s e n t s  mo re th a n  h a l f  o f  

th e  t o t a l ,  e s p e c i a l l y  in  v ie w  o f  th e  f a c t  t h a t  th e  t r o p i c a l  c o u n t r i e s  th e m se lv e s  

a r e  r a r e l y  a b l e ,  f o r  re a s o n s  I  s h a l l  rev ie w  s h o r t l y ,  to  d i v e r t  s i g n i f i c a n t  fu n d in g  

i n to  r e s e a r c h  o r  ev en  dev e lo p m en t.  View ed f o r  an y  c o n c e iv a b le  d i r e c t i o n ,  i t  i s  

c l e a r  t h a t  o u r c o l l e c t i v e  hum an e f f o r t  to  l e a r n  mor e ab o u t t r o p i c a l  p la n t s  an d 

a n im a ls  an d th e  a s s o c i a t i o n s  in  w hic h  th e y  o c c u r  i s  v e ry  l im i t e d  in d e e d .

Th e e x tr e m e ly  s e r io u s  n a tu r e  o f  th e s e  d e f i c i e n c i e s  can  be u n d e rs to o d  p r o p e r ly  

o n ly  when vi ew ed a g a in s t  th e  backgro und  o f  t r o p i c a l  d e f o r e s t a t i o n .  B r i e f ly ,  th e  

lo w la nd  t r o p i c a l  f o r e s t s  t h a t  a c e n tu ry  ag o co m p ri sed  an  a r e a  tw ic e  th e  s i z e  o f 

E uro pe hav e now bee n re d u ce d  to  a b o u t h a l f  o f  t h e i r  fo rm er e x t e n t .  From th e  p r e s e n t  

a r e a ,  a p ie c e  o f  t r o p i c a l  lo w la nd  f o r e s t  ab o u t th e  s i z e  o f  th e  i s l a n d  o f  G re a t B r i t a in  
i s  b e in g  re m ov ed  e v e ry  y e a r  an d an  a r e a  ab o u t th e  e x t e n t  o f  th e  s t a t e  o f  D el aw ar e 

e v e ry  w ee k.  Su ch  a r a t e  o f  d e s t r u c t i o n ,  i f  a p p l ie d  u n if o rm ly , wou ld  r e s u l t  in  th e  

d is a p p e a ra n c e  o f  a l l  u n a l t e r e d  t r o p i c a l  f o r e s t  i n  a p p ro x im a te ly  30  y e a r s ,  b u t o f  

c o u rs e  th e  r a t e  i s  n o t e v e n ly  d i s t r i b u t e d  a ro und  th e  w o r ld . Ou r Com m itt ee  has  

e s ti m a te d  t h a t  w i th in  20  y e a r s ,  th e  o n ly  e x t e n s iv e  t r a c t s  o f  u n d is tu r b e d  t r o p i c a l  

lo w la nd  f o r e s t  an yw her e w i l l  be  th o s e  in  th e  w e s te rn  B r a z i l i a n  Amazon an d in  

Z a i r e  in  c e n t r a l  A f r ic a ;  th e s e  w i l l  be  a l t e r e d  an d d e f o r e s te d  d u r in g  th e  c o u rs e  o f  

th e  f i r s t  te n  to  tw en ty  y e a r s  o f  th e  2 1 s t C en tu ry .

In  my o p in io n , t h i s  p r o c e s s  o f  a l t e r a t i o n  i s  e s s e n t i a l l y  i r r e v e r s i b l e  f o r  th e  
fo ll o w in g  re a s o n s . F i r s t ,  i t  i s  c l o s e ly  co n n e c te d  w it h  p o p u la ti o n  gro w th  in  t r o p i c a l  

c o u n t r i e s ,  th e  g r e a t  m a jo r i t y  o f w hi ch  a r e  g ro w in g  a t  su ch  a sp eed  t h a t  th e  nu m be rs  
o f t h e i r  p eo p le  w i l l  hav e d o u b le d  w i th in  25 y e a r s . B ec au se  o f  th e  f a c t  t h a t  in  m os t 

t r o p i c a l  c o u n t r i e s  bet w een  40  an d 50 p e rc e n t o f  th e  p o p u la ti o n  c o n s i s t s  o f i n d i 
v id u a ls  le s s  th a n  15 y e a rs  o f a g e , ev en  th e  im m ed ia te  a d o p ti o n  o f  c o n s i s te n t  an d 

s u s ta in e d  p o p u la ti o n  c o n t r o l  p o l i c i e s  wou ld  n o t b r in g  th e  s i t u a t i o n  in to  s t a b i l i t y
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u n t i l  th e  l a t t e r  p a r t  o f th e  2 1 s t C e n tu ry , a t  w hi ch  ti m e  we wou ld  hav e a w or ld  

p o p u la ti o n  o f  some 16-1 8 b i l l i o n  p e o p le , o r  a b o u t fo u r  ti m e s  th e  p r e s e n t  l e v e l .  

S ec ond , th e  p a t t e r n s  o f  la n d  u se  an d e x p l o i t a t i o n  o f  t r o p i c a l  r e g io n s  a r e  su ch  

t h a t  a v e ry  sm a ll  p r o p o r t io n  o f  th e  la n d  i s  u sed  to  feed  th e  hungry  p o o r . In  

th e  U n it e d  S t a t e s ,  th e  l a r g e s t  7 p e r c e n t  o f  th e  la n d  ow ne rs  own 27 p e r c e n t  o f 

th e  a r a b l e  la n d ;  in  L a t in  A m eri ca , th e  l a r g e s t  7 p e rc e n t o f  th e  la n d  ow ne rs  own 

93 p e r c e n t  o f  th e  a r a b l e  la n d . S in c e  m ost  o f  t h i s  la n d  i s  u t i l i z e d  f o r  r e p r o 

d u c t io n  o f  c a s h  an d e x p o r t c ro p s  to  e a rn  f o r e ig n  c r e d i t ,  th e  re m a in in g  7 p e rc e n t 

o f th e  la n d  m us t in  g e n e ra l p ro d u ce  s u f f i c i e n t  fo od  f o r  th e  v a s t  m a jo r i t y  o f  th e  

p e o p le . I t  i s  th e  o p e r a t io n  o f  i n t e r n a t i o n a l  comme rce  in  c o n d u c ti n g  an d g u id in g  

th e  e x p l o i t a t i o n  o f th e  93  p e r c e n t o f th e  la n d  c o n t r o l l e d  by  l a r g e  la n d  ow ne rs  t h a t  

p la y s  su ch  a  s i g n i f i c a n t  r o l e  in  s t r u c t u r i n g  th e  econom ie s o f  t r o p i c a l  c o u n t r i e s .

At an y  e v e n t,  a b o u t tw o - th i r d s  o f  a l l  d e s t r u c t i o n  an d a l t e r a t i o n  o f  t r o p i c a l  

f o r e s t  i s  cau se d  by  f o r e s t  f a rm e rs  -  -  po o r p e o p le  who c u t  o u t a s e c t i o n  o f  f o r e s t  

an d grow  a c ro p  o r  two  b e f o r e  th e  s o i l  d e t e r i o r a t e s  to  th e  p o in t  w her e f u r th e r  

c u l t i v a t i o n  i s  no  lo n g e r  f e a s i b l e .  Th e re m a in in g  d e s t r u c t i o n  o f  t r o p i c a l  f o r e s t s  

depends up on  a  v a r i e t y  o f  o th e r  f a c t o r s .  I n  S o u th e a s t A s ia , th e  w h o le s a le  e x p lo i

t a t i o n  o f  f o r e s t s  f o r  ti m b e r  by  fo re ig n -o w n e d  c o r p o r a t io n s  w it h o u t m or e th a n  a 

g e s tu r e  to w ard s  th e  re p la c e m e n t o f  th e  f o r e s t s  i s  th e  m a jo r f a c t o r .  I n  L a ti n  

A m er ic a,  i t  i s  o f te n  th e  r e l e n t l e s s  e f f o r t  to  p ro d u ce  ch eap  b e e f  f o r  th e  U n it ed  

S ta t e s  an d o th e r  dev e lo p ed  c o u n t r i e s  t h a t  i s  c a u s in g  th e  d is a p p e a ra n c e  o f  th e  

f o r e s t s  o v er v a s t  a r e a s . In  t h i s  c o n n e c ti o n , i t  i s  i r o n i c a l  to  n o te  t h a t  w h il e  

mo re  th a n  a q u a r te r  o f a l l  th e  f o r e s t s  in  C e n t r a l  A m eri ca , f o r  exam p le , has  bee n

d e s tr o y e d  d u r in g  th e  p a s t 20 y e a rs  to  p ro d u ce  b e e f  f o r  th e  A m er ic an  m a rk e t,  th e

av e ra g e  consu m ption  o f b ee f in  th e  c o u n t r i e s  co n cern ed  th e m se lv e s  h a s  d e c li n e d
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s t e a d i l y  d u r in g  th e  same  p e r io d .

Eve ry one who r e a d s  th e  p o p u la r  p r e s s  no wad ay s i s  aw ar e t h a t  t r o p i c a l  f o r e s t s  

a r e  b e in g  d e s tr o y e d  r a p i d ly .  T h e re  i s ,  ho w ev er , a g e n e ra l  a t t i t u d e  t h a t  th e  

d e s t r u c t i o n  o f  th e s e  f o r e s t s  i s  w a r ra n te d , s in c e  i t  i s  th o u g h t t h a t  i t  w i l l  le a d  

to  th e  im p le m e n ta ti o n  o f  p ro d u c t iv e  fo rm s o f  a g r i c u l t u r e  w hic h  in  tu r n  w i l l  h e lp  

to  fe e d  th e  hu ngry  p e o p le  o f  th e  w o rl d  -  -  much a s  th e  c l e a r in g  o f  th e  f o r e s t s  in  

E uro pe an d N o rt h  A m er ic a made p o s s i b l e  th e  w id e s p re a d  o f  p r o d u c t iv e  a g r i c u l t u r a l  

sy s te m s  in  th e s e  r e g io n s  o v e r th e  c e n t u r i e s .  U n f o r tu n a t e ly ,  th e  co m p ari so n  i s  

t o t a l l y  w it h o u t b a s i s  i n  f a c t .  F or exam p le , th e  c u r r e n t  e s t im a te  o f  man y B r a z i l i a n  

o f f i c i a l s  i s  t h a t  o f  th e  v a s t  a r e a  i n  th e  Amaz on B as in  o c c u p ie d  by  lo w la nd  f o r e s t ,  

a p p ro x im a te ly  0 .3  p e r c e n t  can  be  p u t in t o  s u s t a in a b l e  a g r i c u l t u r e  u s in g  c u r r e n t ly  

a v a i l a b l e  te c h n o lo g y . In  B r a z i l ,  a  c o u n try  o f  som e 90  m i l l i o n  p e o p le , o f  w hic h 

a b o u t a t h i r d  a r e  m a ln o u ris h e d  a t  p r e s e n t ,  a b o u t 95  p e r c e n t  o f  th e  la n d  t h a t  I s  

c a p a b le  o f  b e in g  p u t in t o  s u s t a in e d  a g r i c u l t u r a l  p r o d u c t iv i t y  i s  a l r e a d y  un d er 

c u l t i v a t i o n .  Th e s te p s  by  w hi ch  m a ln u t r i t i o n  m ig h t be  h e ld  even a t  th e  sam e 

p r o p o r t i o n a te  l e v e l  a s  i t  i s  now , w h il e  th e  p o p u la ti o n  o f  B r a z i l  d o u b le s  d u r in g  

th e  n e x t 23  y e a r s , a r e  u n c le a r  to  me . In d e e d , i f  th e  c u r r e n t  p la n s  o f  th e  

B r a z i l i a n  gover nm en t to  a l l e v i a t e  t h e i r  en e rg y  s h o r ta g e ,  w hic h  i s  a c u te ,  by  p la n t in g  

su g a rc a n e  f o r  th e  p r o d u c t io n  o f  a l c o h o l  a r e  im p le m en te d , a p p ro x im a te ly  o n e - s ix th  

o f  th e  c u r r e n t l y  p ro d u c t iv e  a g r i c u l t u r a l  la n d  o f  B r a z i l  w i l l  be ta k e n  o u t o f  p ro 

d u c t io n ,  a  s a c r i f i c e  t h a t  s u r e ly  c a n n o t be  s u s t a in e d  in  a  c o u n try  w her e a v e ry  

la r g e  nu mbe r o f  p e o p le  a r e  m a ln o u r is h e d .

Th e k in d s  o f  c a t t l e  r a n c h e s  t h a t  hav e b ee n  d ev e lo p ed  w it h  su ch  e n th u s ia sm  

th ro u g h o u t L a ti n  A m er ic a d u r in g  th e  c o u rs e  o f  th e  p a s t  20  y e a r s  hav e note/ bee n  

shown to  b e  e c o lo g ic a l ly  u n s ta b l e ;  i n  th o s e  t h a t  have  been  d ev e lo p ed  on  th e  v a s t

m a jo r i ty  o f  s o i l s  o cc u p ie d  by  t r o p i c a l  lo w la nd  f o r e s t  th e  f e r t i l i t y  d e c l in e s  over



a period of 10-20 years to the point where profitable cattle production is no 

longer possible. For most tropical soils, the application of fertilizer - - even 

if energy and funds could be found to purchase such fertilizer - - does not restore 

the fertility of the soils. Under the influence of beating tropical sun and high 

precipitation, the structure of many tropical soils simply disintegrates to the 

point where they are unable to retain nutrients. A number of kinds of tropical 

soils harden into cementlike layers called laterites which then become impervious 

to the plow and which are essentially useless for agricultural purposes. Only

much greater attention to the functioning of undisturbed tropical ecological

systems coupled with the experimental manipulation of these systems to try to

find productive agricultural systems that could be based upon their properties

will succeed in alleviating this problem. Despite this, probably well under 

$5 million a year worldwide is being spent to try to learn about the basic pro

perties and functioning of tropical ecological systems.

Everyone knowledgeable about the field recognizes that the conservation

and the wise use of natural resources in the tropics must go hand in hand. The 

World Conservation Strategy, recently promulgated by the International Union for 

the Conservation of Nature and Natural Resources, makes this point explicitly and 

well. What people often fail to realize, however, is that the basic component in

such wise use and development - - basic knowledge - - is often lacking. It is all

too easy to assume that the information is there and that the implementation of

schemes of development proceeding on currently known principles will not meet any

insurmountable obstacles. It is all too easy to assume that productive systems

can be put in place and all too attractive to try to put them in place without

making an investment in finding out just why they would or would not work, and in

trying to find ways to improve the results in the future.



Aside from anything else, the loss of biological diversity in the tropics 

will have serious consequences for the human race. Assuming an essentially 

irreversible destruction and conversion of tropical forest such as that outlined 
above, I estimate that approximately a million kinds of plants and animals will 

become extinct over the next 30 years, and possibly another million during the 

course of the 21st Century. Such a rate of extinction is postulated not only 

upon the destruction of the natural communities in which these plants and animals 

occur in nature, but also because many of them simply do not reproduce themselves 

outside of undisturbed tropical forest. Although we are gaining in sophistication 

in this area, current efforts in the field of conservation tend still to concentrate 

on a few obvious or well known kinds of plants and animals such as the Furbish 

lousewort, the snail darter, or the California condor, while tens of thousands of 

other species, doubtless including many of potential usefulness, go extinct without 
fanfare as the years go by. Probably 20 times as much is being spent annually to 

try to preserve the roughly 30 surviving individuals of the California condor as 

is being spent to try to find new kinds of tropical plants which may provide 

important sources of food, fuel, or medicine for human populations: yet which 

kind of action has the greatest potential for alleviating human misery and helping

to create a stable world?

Each species that occurs in nature is genetically unique. When any species is

extinct, it is gone forever and there is nothing that can be done about it. We 

cannot study it; we cannot use it; and we cannot develop it into something better. 

Viewed in these terms, the loss of a quarter of all the kinds of plants and animals 

that exist in the world during the next thirty-year period, and of another quarter 

during the following century, ought to be a matter of the most extreme concern for 

every human being, not only as a matter of intellectual curiosity, but also because 

the potential of all of these kinds of organisms to aid in the amelioration of the

human condition is being lost irrevocably.



By th e  en d o f  t h i s  c e n tu r y ,  w i th in  j u s t  20  y e a r s ,  t h r e e - f i f t h s  o f  a l l  o f 

th e  p e o p le  in  th e  w orl d  w i l l  be  l i v i n g  i n  th e  t r o p i c s  an d o n e - f i f t h  i n  C h in a .

The re m a in in g  f i f t h  o f  th e  w o r ld 's  p o p u la t io n  w i l l  in c lu d e  a l l  th o s e  p e o p le  

l i v i n g  i n  th e  U n it ed  S t a t e s ,  C an ada,  E u ro p e , th e  S o v ie t U n io n , J a p a n , A u s t r a l i a ,

New Z e a la n d , te m p e ra te  s o u th e r n  A f r ic a ,  an d  te m p e ra te  S ou th  A m er ic a.  Th e p ro 

p o r t i o n  o f  p e o p le  l i v in g  i n  th e  t r o p i c s  o f  th e  w orl d  w i l l  beco me  p r o g r e s s iv e ly  

h ig h e r  d u r in g  th e  c o u rs e  o f  th e  2 1 s t C e n tu ry . S in c e  c u r r e n t  te c h n o lo g y  h as  n o t 

in d i c a t e d  a  way  to  b r in g  in t o  c u l t i v a t i o n  mor e th a n  f i v e  p e r c e n t a d d i t i o n a l  

a r a b l e  la n d  in  th e  t r o p i c s ;  s in c e  th e  w o r ld 's  f i s h e r i e s  a r e  b a d ly  d e p le te d  an d 

d e c l i n i n g ;  s in c e  th e  ro u g h ly  40 0 m i l l i o n  p e o p le  who c u r r e n t l y  ma ke a l i v i n g  by 

c l e a r in g  an d  fa rm in g  sm a ll  p l o t s  in  t r o p i c a l  f o r e s t s  w i l l  have  d o u b le d  in  numb er

an d b e  e s s e n t i a l l y  w it h o u t an y  p la c e  to  t u r n  by  th e  en d o f  th e  p r e s e n t  c e n tu r y ; 

s in c e  th e r e  i s  no  o b v io u s  s o u rc e  f o r  en e rg y  f o r  m os t t r o p i c a l  c o u n t r i e s  o th e r  

th a n  c o n t in u in g  to  bu rn  up  t h e i r  f o r e s t s ,  d i s p la c in g  p r o d u c t iv e  a g r i c u l t u r a l  

sy st em s  w it h  e n e rg y -p ro d u c in g  c r o p s , o r  d e v e lo p in g  t h e i r  n u c le a r  c a p a b i l i t i e s ;

an d s in c e  th e  t o t a l  ex c e ss  fo od  p r o d u c t iv i t y  p o s s ib le  in  te m p e ra te  r e g io n s  w i l l

be  p a t e n t l y  u n a b le  to  fe e d  th e  ro u g h ly  12 5 m i l l i o n  p e o p le  t h a t  w i l l  be ad de d to  

th e  p o p u la t io n s  o f t r o p i c a l  c o u n t r i e s  e a ch  y e a r  d u r in g  th e  f i r s t  p a r t  o f  th e

2 1 s t C e n tu ry , th e  w orl d  p i c t u r e  i s  by  no  mea ns  a p ro m is in g  o n e . Th e s h o r ta g e s

o f  many k in d s  o f  co m m od it ie s f o rm e rly  o b ta in e d  by  th e  d ev e lo p ed  c o u n t r i e s  of

th e  w o rl d  fr om  th e  t r o p i c s  a t  v e ry  low p r i c e s  c e r t a i n l y  a r e  b e g in n in g  to  c o n t r ib u te

to  w o rl dw id e  i n f l a t i o n  a l r e a d y ,  an d th e y  w i l l  do  so  to  an  even  g r e a t e r  e x t e n t  in

th e  f u t u r e .  I  hav e r e f e r r e d  ab ove to  th e  f a c t  t h a t  w hen ev er  we i n  th e  U n it ed

S ta t e s  in c r e a s e  o u r q u o ta s  f o r  im p o rt ed  b e e f , f o r  exam ple , a d d i t i o n a l  l a r g e  a r e a s

o f t r o p i c a l  f o r e s t  in  L a t in  A m er ic a a r e  c o n v e rte d  to  p a s tu r e  an d th u s  f o r  a l l  

i n t e n t s  an d p u rp o s e s  "expended" p e rm a n e n tl y  d u r in g  a p e r io d  o f  20  y e a r s  o r  l e s s .

The U n it e d  S ta t e s  an d a l l  th e  o th e r  te m p e ra te , d e v e lo p ed  c o u n t r i e s  o f  th e  

w o r ld , w hic h  c o l l e c t i v e l y  w i l l  co m p ri se  o n ly  20  p e r c e n t o f  th e  w orl d  p o p u la ti o n
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by the end of the century and an ever-decreasing proportion thereafter, ought 

as a matter of self-interest and national security to begin to contribute in a 
substantial way to the development and emplacement of sustainable productive 
agricultural and forestry systems in the tropics. We must fund adequately 

appropriate programs to learn more about the functioning of tropical ecosystems 
and about the organisms that occur in them. We must utilize this knowledge for 

human benefit as directly as possible. We must take steps to increase the number 
of scientists competent to deal with such problems, both in the United States 

and in the countries directly concerned. Legal authority to conduct programs 

overseas must be granted to branches of government such as the Department of 
Interior which have the capability to make a strong contribution in this area. 

Greatly increased funding needs to be provided for studies in environmental 

biology, especially in the tropics, for agencies such as the National Science 
Foundation and programs such as MAB which have a proven track record in this 

area. Increased attention ought to be paid in our foreign-aid programs to the 
importance of building local capabilities to provide appropriate factual input 

so as to avoid launching ill-conceived development programs doomed to failure 
from their inception.

The ways in which we are all using an ever-smaller supply of natural resources 
worldwide is properly a subject of concern for everyone. The United States can 

exist and prosper only in a relatively stable world made up of relatively stable 

countries, and we must contribute on an urgent basis to the preservation of this 
stability if we are to enjoy its benefits in the future. Indeed, it is difficult 

for me to see how our way of life and the institutions it comprises can survive, 

much less prosper, during the course of the 21st Century unless we seize the 

opportunities that are available to us at present but which will be greatly

diminished.

66-326 0 - 8 1 - 7



86

A National  Commitment 

(By Pe ter H. Rave n)

By the  time a child horn this morn ing reaches his 21st birthday, about  1.8 
billion people will have been added to the  world population,  for  a total at  that  
time of roughly  6 billion human beings. Three- fifths of these people will be in the 
developing countries  of Latin America, Africa, and trop ical Asia; one-fifth in 
China  ; and  th e remaining  fifth in t he  United State s, C anada, Europe, th e U.S.S.R. 
Austra lia,  New Zealand, and Japan together.

As the 20th centu ry comes to a close, the world production  of pet roleum will be 
falling steadily  behind the  demand. We shal l be much more dependent than  we 
are  now on foreign countries for  min era ls and oth er ma ter ials cruc ial for our 
economy, and  both food and energy will cost much more than they do now.

In view of what the  fu tur e holds in sto re for  us, it  is clear th at  our actions  
dur ing the  few remainin g yea rs of thi s century  will dete rmine whethe r and in 
what form the  complex of institu tions,  asp irat ions, and concepts that  we know 
as civilization will surv ive in the  nex t century. Only by helping to promote the 
stabil ity  of Third  World coun tries  can nat ions such as the United Sta tes  provide 
for thei r own fu ture .

There  are  many signs th at  the  na tu ra l prod uctivity  of the  ea rth  has  been se
verely and  perhaps  irre par ably damaged by the ac tivitie s of th e 4.25 billion people 
that  make  up the  population of the  world. Les ter Brown of the  W orldwatch In 
sti tute pointed out  in his recent book, “Th e Twenty-Ninth Day,” th at  four  of the  
most impor tan t ecological systems which sus tain  human life—oceans, fores ts, 
gras slands, and croplands—are  showing clea r signs of st res s u nde r w hat  amounts 
to ful l occupation, if not al read y overexploita tion.

The annual world catch of fish, a t 70 million  tons, is grea ter  than the  annual 
yield of beef. This  catch grew from 21 million tons in 1950 to the  present level 
in 1970, but it has  not increased subsequent ly, even though the re has  been a 50 
percent increase  in the  gross tonn age of large ships engaged in fishing dur ing 
the la st  eigh t years.  Sha rp declines in local catches of fish s trongly suggest  th at  
the increasingly  pollu ted oceans are alre ady  being fished beyond their total 
capacity  to produce.

Trees provide the principa l source of energy for a third  of t he  world’s popula
tion, some 1.4 billion people. They ar e also the focus of  enormous and growing de
mands  for  building ma ter ials and for pulp to make paper. Hungry people are  
fellin g trees all over the  warmer  par ts  of the ear th,  even though the  shallow, 
newly exposed soils of these regions can usua lly provide crops for  two or thre e 
years at  best. Nearly  2.5 million square miles of trop ical fore st, comprising over 
40 pe rcen t of the tota l, has  been cu t in the las t 150 years , and the  r ema inde r is 
expected to las t not more tha n 50 years. When all the fore sts are  gone, the more 
tha n 250 million people who make thei r living  by slash -and-burn agr icu lture in 
the  tropic s, and the ir children , will have no place to turn.

Through out the  world ’s 10 million sq uare  miles of grassland,  overgrazing  has led 
to erosion, new dese rts are being formed,  and the fer til ity  of the  soil is being 
depleted on a vast scale. In the  Sahel, fragile gras slands th at  were formed dur ing  
the  unusual ly moist ear ly decades of this  century, were so heavily  exploited that  
the resulting crash led to the famines of the  1970s. At the  eas tern end of thi s 
region, the  results of overgrazing  a nd refo restation led directly  to the overth row 
of Empero r Haile Salas sie of Eth iopia, where a million people are  currently 
repo rted  to be starv ing.

During  the  20th century , as the world popula tion has shot upw ard,  farmers have 
increasing ly been forced onto unsuita bly  steep slopes, or into  dry  areas. In con
sequence, spec tacu lar examples of erosion are seen throug hou t the w arm er regions 
of the  world. The steep cult ivat ed slopes of countr ies such as Eth iop ia and Nepal 
are losing topsoil  at  an alarming rate , and major floods are freq uen t on the  
plains below. Even in the U.S., the re are indications that  the long-term pro
duc tivity  of our wheat lands is being decreased as the r ise  in world prices  brings 
more and  more are as into  steady cul tiva tion  for  shor t-term gains. Worldwide, 
topsoil  is being lost faste r tha n it  is being replaced.

Desp ite these clea r indications of worldwide ecological stress, popula tion is 
growing at  a ra te  th at  experts  pro jec t will lead to a doub ling of the  world 
population in j us t 41 yea rs. During the  remaining  yea rs of th is century,  1.4 billion 
people will be added to the  2.2 billion who live now in the poorest are as of the  
world—L atin America, Africa , and trop ical  to subtropical Asia.
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In contrast, “only” 177 million people will be added in the developed countries  during the remaining years of the century  for a tota l population in these countrie s of about 1.3 billion people in the year 2000. To illustra te what population growth will mean in some specific developing countries, consider three examples : India , Brazil, and Mexico.
India, with a curren t population of 640 million, has an annual  growth rat e of 2 percent and a per cap ita income of $635. Two out of  five Indians  a re less than 15 yea rs old, and well over 150 million are chronically poor and undernourished. Former Prime Minister Indi ra Gandhi’s attempts to promote population control by introducing compulsory sterilizat ion in some of the  more overpopulated areas  of India  contributed directly to her overthrow. The poorest third  of the population in India has apparently been littl e affected by U.S. or other  foreign aid, or by the so-called “Green Revolution” ; such efforts have largely improved the lot of those who were more fortunate  initially. Between now and the end of the century about 300 million people will be added to the population of India.Brazil is extremely poor in energy resources, importing more than half  of its tota l consumption through the 1970s. Forests, the tradi tiona l source of fuel in Brazil, have been ravaged near  all of the cities, and serious inroads are being made into  the forests of the Amazon Basin. Only about 5 percent  of the land of Brazil can be cultivated successfully with present technology, and crops are being grown over this entire  area. Virtually no research is being done, eithe r by Brazilians or by foreigners, into how to make the remaining 95 percent of the country more productive on a sustained basis.The population of Brazil will roughly double to over 200 million people in the next 25 years. If sufficient capital is found between now and the end of the century to duplicate every uni t of housing, every road, every lite r of fresh water, all of the food productivity, all schools and institu tions of every kind, and all of the other elements involved in determining the quality of human life in this energy-poor country, the Brazilians of that  time would be only as well off as those who are alive today. There would then be more than 30 million malnourished and neglected children, and all of the other problems of the country would have mul tiplied a t least  in proportion to the growing population.Bolstered by recent major oil discoveries. Mexico nevertheless faces problems similar to those of Brazil, including one of the fastest rates  of population growth anywhere. By the end of the century, Mexico City is projected to have more than 30 million people, and to be the larges t city in the world. Reflecting Mexico’s population pressures as many as six million Mexicans are now living illegally in the U.S. A million more illegal immigrants are  turned back at  the border every year, while approximately 800,000 from Mexico and elsewhere are successful in entering. Together with the 400,000 legal immigrants who en ter the U.S. annually, they contribute almost as much to our annual  rate  of population growth as does the natu ral increase of the resident  population (1.3 million annua lly).

If present trends continue, one out of eight people in the U.S. at the end of the century will be either immigrants  or the children of immigrants who en ter in the 21 years between now and then. The number of illegal aliens employed in the U.S. a t present is thought to be about 6 million, roughly equal to the tota l of Americans who are out of work and actively seeking jobs.Even with our current levels of destruct ive exploitation of the world’s productive capacity, one in four of the  people in Latin America, Africa, and tropical Asia is undernourished. This amounts to more than 500 million people. At least 15 million children die each year  of malnu trition and related diseases, and in some countries three out of five children die before they reach thei r fifth birthday. For the past 20 years the production of food in developing countries has barely kept pace with  population growth, indicating tha t about twice as many people are undernourished and starving in these countries as 20 years ago.The fu ture  looks even bleaker. The United Nations has estimated tha t population will grow fas ter than food production in each of the three main developing areas of the world for each year  for the next decade. Even if the growth in food supply continues to equal growth in population, the absolute numbers of malnourished and poor people will increase with the growth of the general population, and therefore double by early in the next century.The kinds of major ecological stresses tha t have become evident worldwide during the 1970s have already placed severe limits on our capacity to squeeze more food production from a badly wounded earth . Since food production in the U.S. is nearing its limits, significant increases can take place only within the developing countries.
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The lands now under cultivation  in these countries can probably be increased 
by no more than 1 percent, and possibly less. Therefore, the yield per acre in 
Third  World countries will have to grow at between 3 and 4 percent per year 
between now and the end of the century if any progress is to be made in reduc
ing malnutr ition. Such a goal could be approached only with  massive assistance 
from the  U.S. and other developed countries. Whether the reward is calculated in 
terms of prices in our own supermarkets , the alleviation of human misery, or 
the world stabili ty that  is ultimate ly the only source of national security, it is 
clearly a mat ter of urgent  priority to increase greatly our financing research into 
food production and nu trition worldwide.

Any effort to assist developing countries in achieving self-sufficiency in food 
production must be linked with population control assistance, if stability is the 
ultimate  aim. Although 81 percent of the Third World’s people live in countries 
whose governments have adopted a policy of limiting population growth, many a
people in the U.S. believe tha t it is immoral for us to provide assistance in this 
area—even though millions may be starving to death annually in the same coun
tries. Since 1965, we have spent about 5 percent of our total foreign development 
aid, some $1.2 billion, on population control assistance. We are  now encouraging 
countries such as  West Germany and Britain , which devote a much smaller pro- *
portion of thei r efforts to such assistance, to come up to at least  our level.

Another ecologically based problem which threat ens world stability is tha t of 
energy. One of the most incredible phenomena of the age we live in is our appar
ent inabili ty to ac t on the well established fact tha t world supplies of both petro
leum and  natu ral gas, our two most important sources of fuel, will begin to fall 
behind the demand for them within the next 20 years. Unless major alterna tive 
sources of energy have been developed and are in place by 1990, crippling eco
nomic disrup tion will certainly result. In this light, President Jimmy Carte r was 
absolutely accura te when, in his energy message to Congress in the spring of 
1977, he declared tha t finding a solution to the energy problem was the moral 
equivalent of war.

Both nuclear power, the trad ition al “cure-all” for futu re energy shortages, and 
the exploitation of coal reserves present anxious problems. The disposal of waste 
from plants  utilizing nuclear fission technology has been described aptly by Paul 
Ehrlich of Stanford University and his colleagues in their excellent and compre
hensive “Ecoscience” as a “million-year” problem, and one which we are nowhere 
near solving. Uranium, the principal fuel for nuclear power plants, is in short 
supply, and largely imported. The da nger of nuclear fuels falling  into the hands 
of terro rists , or proliferating in the form of weapons, is enormous. As Lester 
Brown of the Worldwatch Ins titu te has pointed out, even one nuclear catas tro
phe, st atistic ally certain to happen eventually, would set off a widespread demand 
for the  closing of nuclear p lants everywhere.

As a result  of these severe problems, the spread of nuclear technology and the 
rate at which it will be able to co ntribute  to the world’s energy needs have both 
slowed considerably over the past few years. John Holdren, University of Cali
fornia scientist, concluded after a carefu l study of the altern atives tha t no sub
stan tial and safe contribution to th e world energy budget from this source could 
be made until at least 40 years of large-scale investment in research and develop
ment had  been made. *

The problems with increasing our consumption of fossil fuels, including coal, 
have mainly to do with their  environmental effects. Many of these effects, such 
as sulfur dioxide pollution or the environmental consequences of strip  mining, 
are familiar , and can be solved, although the solutions will be expensive ones.

A more fundamental problem has to do with the effect of burning fossil fuels *
on the proportion of carbon dioxide in the eart h’s atmosphere. Our atmosphere 
acts like a huge greenhouse, trappi ng a portion of the sun’s heat. The amount of 
heat trapped increases with the proportion of carbon dioxide in the atmosphere, 
and t his in turn makes the world’s climate  warmer. Consequently, most scientists 
are concerned about the rise in carbon dioxide in the atmosphere from about 
290 p arts  per million in 1850 to 330 now. They predict tha t this proportion might 
be doubled in the next 40 years if the burning of fossil fuels and the cutting of 
forests continue at their present rate.

If tha t is allowed to happen, the world’s climate would be warmed enough 
to cause less rain to fall over the main agricu ltural areas  of the American 
Midwest. At least part of the South Polar Ice Cap would probably melt, leading
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J. H. Mercer of the Inst itute of Polar  Studies a t Ohio State University to predict a worldwide rise in sea level of about 16 feet—sufficient to drown large sections of all coastal cities. Such probable consequences led L. Machta of the National Oceanic and Atmospheric Administration to predict tha t by the turn of the century the concentration of carbon dioxide in the atmosphere would be the most important factor controlling the patterns  of global energy usage. Massive reforesta tion schemes may then prove to be necessary, as one method of removing carbon dioxide from the atmosphere and reversing these trends.Against the background of these problems, the sun stands out as a source of energy tha t is renewable, inexhaustible, and harmless to the environment. Ear lier  this year, the President’s Council on Environmental Quality estimated that, if properly subsidized in its developmental stages, solar energy, including the harvesting of plants, could supply a quarter  of the nation’s energy needs by the turn of the century, more than half by the year 2020, and virtual ly all subsequently.
Even Saudi Arabia, mindful of its dwindling petroleum supplies, has set a goal of complete dependence on solar energy within 20 years. In Tabuk, Saudi Arabia, Sverdrup & Parcel of St. Louis is developing the world’s larges t solar energy plant, which will have nearly one and a qua rter  acres of solar  collectors. Despite the emerging consensus about the potential  importance of so lar energy, the U.S. Administration has yet to take a clear position on a national policy concerning it.
The greates t increase in the supply of energy in the United States, however, and one with major economic advantages, could be obtained simply by energy conservation. On a per capita  basis, our consumption of energy is roughly double th at of any other nation in the world, including Sweden, West Germany, and the Netherlands, which have a standard of living as high or higher than ours. Experts in energy agree tha t using a third  less energy would not reduce the U.S. gross national product or employment.The problem of energy conservation was brought into sharp  focus recently in a study of the energy needs of California by the Lawrence Berkeley Laboratory. The study concluded tha t simply by improving the efficiency of new refrigerators in California, enough energy could be saved to make a controversial proposed nuclear-power plant unnecessary. A 10-year program for energy conservation in California, with capita l costs of about $5 billion, would provide an average annual return on investment of 40 percent, enough to create  about 60,000 new jobs in the state  when redirected to more labor-intensive uses.Our present trade deficit, due entirely to oil imports, is accelerating inflation and unemployment, threatening the world monetary system, and destroying the value of the dollar. We collectively accept this deficit to allow ourselves to import somewhat more than a tenth of our total energy needs, all of which is clearly wasted by any standard tha t has ever been applied, and therefore  is totally  unnecessary to support the economy or to maintain our standard  of living. The Administration must propose and Congress must implement, as a mat ter of the greatest urgency, a clear and inclusive energy program based on incentives for energy conservation, the development of solar energy, and continued research into nuclear fusion.In order to promote stabi lity and prosperity in the Third World, we must actively work for  development in the rura l areas of these countries, where most of the labor force and the highest concentrations of unemployed, undernourished and socially uninvolved people live. Without agricultural employment, most of the rura l populations will not have funds to purchase the products of industry. Such employment depends upon research and the spread of technology.Although the consequences of the worldwide slowdown in the production of petroleum and natura l gas will  be severe in the U.S., for most of the  world they will be catastrophic. One of the  most important contributions tha t we could make to the economic stabili ty and prosperity of the Third World, and  consequently to our own national security, would be to accelerate  the development of solar energy.

Since solar energy works best at a local level and does not depend upon the import of expensive fuels or technology from abroad, it would be ideal for the sunny tropical and subtropical countries of the Third World. Creating local supplies of energy would help to curtail the cutting of forests  for wood. This in tu rn would help to prevent soil erosion and flooding, and to  protect the na tura l fer tility  of the  land. The poor countries, however, generally lack the  capital and scientific expertise  to develop solar energy.
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Increasing the availabil ity of solar energy would discourage the spread of 
nuclear technology throughout the hungry nations of the world, with all of it s 
attendan t mil itary risks.

The destruct ion of virtually all of the remaining 3.5 million square miles of 
tropical forest before an onslaught of hungry people will certainly  occur within 
the lifetime of those born in the 1960s and 1970s. Since about two-thirds of the  
world’s several million kinds of animals and plants are found only in the tropics, 
we can be sure  tha t hundreds of thousands of species, most of them unknown to 
science, will become extinct during this  period. Intellec tual curiosity  alone ought 
to make us want to learn about them, since we are the last  generation tha t will 
have the opportunity  to do so, but  th ere are also compelling economic reasons for 
studying them.

For one thing, an understanding of the way in which 'these highly productive 
natura l systems function presumably holds the key to the development of suitable, 
long-term agricul tural  systems in the tropics. For another, the individual plants 
and animals may be of great interest.  Thus, 40 percent of all prescriptions writ
ten in the U.S. today include a t least one product  of na tural origin, and yet not 
one in a hundred of the tropical plants tha t will become extin ct during the next 
few decades has been examined chemically a t all.

In addition, the development of impor tant new tropical crops such as rubber 
and oil palm during the pas t 150 years shou;d make us not want to lose the others 
before they have even been seen by a single scientist, much less examined for 
their economic potential. Countries such as the United States therefore have every 
reason to increase greatly t he level of th eir funding, currently a few million dol
lars annually , in support of research in the world’s disappearing t ropical forests.

To promote our own security, we need t o :
Help a ll of the countries of the world achieve their own goals in  limiting the 

growth of thei r populations.
Greatly increase our level of funding for  research into the p lants, animals, and 

ecological communities of tropical countries, and use the knowledge we gain 
thereby fo r research into the development of sustained-yield agricultural systems 
in these countries.

Help to increase mutually beneficial interchange between these countries and 
drastically limit our own waste of energy while actively developing sola r energy 
technology for ourselves and for everyone.

We must make a full national commitment to the realization  of these goals, 
because there  is no way in which we and the other developed countries of the 
world can survive massive starva tion and social instabili ty affecting two-thirds 
of the world’s people. Nothing less will insure  our destiny as  a  free people in the 
21st century.

T he  D estruction  of th e T ropics 

(By P eter H. Raven)
The notion tha t humans could, and indeed should, attem pt to classify and 

name all other kinds of organisms goes back some three  centuries. Even in 
the 16th century, naturalis ts had begun to write books including several thousand 
kinds of plants  or animals instead of the several hundred tha t would be familiar 
in any one local area.

The Swedish botanist Carolus Linnaeus began our modern system of naming 
plan ts and animals in the mid-18th century. Linnaeus and his contemporaries, 
from the vantage point of northern Europe, thought tha t the number of species 
of plants and animals in the world was relatively limited—probably more than  
50,000 in all. Exploration of the  tropics, where probably two-thirds of all species 
of organisms occur, had barely begun, and collecting was mostly confined to the 
vicinity of the seaports, where weeds and a few aggressive kinds of animals had 
spread widely all over the tropical portions of the world.

So far, names have been given to approximately 1.5 million kinds of plants 
and animals, but for the grea t majority  of these, we know only a name, a very 
few characteristics and a locality. Probably fewer than  half of these species have 
been mentioned anywhere in the lite ratu re even once following their  original 
description.

In order to assign a name to a plant or animal it is necessary to publish a 
description with the name and to associate the name with a  particula r specimen.
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This specimen becomes the type of the species and, like the standard meter, becomes a reference point for assigning tha t name to any individual collected subsequently.

How many species remain to be named? Estima tes vary, but the number of new species tha t are  routinely encountered in many groups of organisms, particularly  in collections from the tropics, suggests tha t there are at least twice as many yet to be named as have already been given names. Naturally,  the dis tribution of these unnamed and mostly unknown species is not equal. In temperate  regions, perhaps a million of the estimated 1.5 million species have been nam ed; but in the  tropics, no more than one in six—perhaps 500,000 of an estimated three million species—have been brought to the attent ion of science.Our chances of collecting and naming these “missing” species, so tha t any record of thei r existence might be made available to futu re generations, or so tha t anything about thei r potentially useful or other properties might be known, is decreasing rapidly. The reason is the rapid growh of human populations, especially in the tropics. The Food and Agriculture Organization of the United Nations (FAO) estimates tha t about 40 percent of the tropical forests of the world have been destroyed during the past 150 years. Virtually all of the remainder  will have been cut  before the end of this century, during which time the populations of all tropical countries will at least  double, given present rates of growth.
According again to the FAO, by the year 1985 some 26 tropical countries, with an aggregate population of 365 million people, will be unable to provide sufficient food to allow their  inhabitan ts to avoid gradual starvation. In addition, there is a rapidly increasing population of some 400 million people who make their  living by slash and burn techniques in tropical forests, growirg  crops fo r a  year or two and then moving on. Since a ll of the tropical forests will be destroyed during the  next 25 years, it is difficult to avoid the conclusion tha t up to a billion people will starve to death in the tropics during the next three  decades. During this period all natu ral communities in the tropics will be totally destroyed before we can even begin to understand  them or to learn how to use them for human benefit.
It  was not until the exploration of the great  German scientist Alexander von Humboldt in Latin America from 1799 to 1804 tha t the immense richness of tropical life began to be appreciated. In the American tropics alone, the richest in terms of species of plants and animals of the world’s three major tropical areas, there are probably over a million unnamed and mostly uncollected species of organisms. A majority  of these will become extinct during the next 25 years, and most will never have been collected even once by the time they disappear from the face of the earth.  Most tropical countries, struggling under the burden of explosive population growth and inadequate  food supplies, a severe energy shortage and runaway inflation, simply do not have the resources to study the biological communities upon which they are dependent, or to build up the kinds of insti tutions tha t would allow them to do so. The so-called developed countries of the world, a  few of which have the capacity to produce an  excess of food, are  devoting relatively insignificant levels of effort to the tropics, even though world stabili ty ultimate ly depends on what happens there.Billions of dollars  have been spent on the exploration  of the moon, and we now know far  more about the moon than  we do about the rainforests of say, western Colombia. The moon will be there  far  longer than these forests, and perhaps longer than the human race also. In the forests are found the most complex interacting systems on earth , systems which might even hold the key to our survival, and about which we know practically nothing. Would it not be prudent, during this our Bicentennial Year, to consider allocating more funds for the study of tropical plant s and animals while we are s till able to do so?
Mr. Bonker. Thank you, Dr. Raven. The information you have given us is so grim, I don’t know whether I want to continue with these hearings. [Laughter .]
Our final witness comes by way of the State Department, where he retired with the rank of ambassador. He has extensive background in environmental organizations and is currently  chairman of the Tropical Forestry Working Group, which is an organization made up of 100 different groups and individuals concerned about the problems of
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tropical deforestation. You br ing a wealth of informat ion with you, 
Ambassador Blake. We are very pleased to have you here today.

STATEMENT OF HON. ROBERT 0. BLAKE, CHAIRMAN, TROPICAL 
FOREST WORKING GROUP

Mr. Blake is an environmentalist working particularly  on interna tional 
environmental problems. He is the chairman of the Tropical Forestry  Working 
Group, an organization made up of some 100 organizations and individuals con
cerned about the problems of deforestation. He is a member of the  United States- 
Panama Environmental Commission. He is a senior fellow of the International 
Inst itute  for Environment and Development. He is a  member of the Internat ional  
Committee of the Sierra Club. He is a directo r of the International Society of 
Tropical Foresters.

Mr. Blake is ac tive in a number of environmental organizations. He is a mem
ber of the Board of Trustees of the Natural Resources Defense Council, of the 
Board of Governors of the Nature Conservancy, and of the Governing Council of 
the Wilderness Society.

Mr. Blake recently retired aft er 30 years in the Foreign Service with the rank 
of Ambassador. He had served in Mali, France, Zaire, Tunisia, Japan, the Soviet 
Union, Nicaragua, and at the U.S. Mission to the United Nations in New York. 
He also served as Senior Adviser on International Environmental Affairs to the 
Adminis trator of the Environmental Protection Agency.

Mr. Blake was born in Los Angeles, April 7, 1921. He graduated from Stanford 
University and late r received a masters’ degree from the School of Advanced 
International Studies. He served in World W ar II in the Navy. He is a member 
of Phi Beta Kappa.

Mr. Blake. Thank you, Mr. Chairman. Most of the things I was 
going to say today have already been said, so I will t ry to give you just 
a few basic ideas and a b it about what our working group is t ryin g 
to do about them.

Fir st of all, Mr. Chairman, I would like to thank you for calling 
these hearings and to say how im portant the people m our working 
group consider these hearings to be. The Congress can play a major 
role in focussing attention on the tropica l forest problem. We wel
come the fact t ha t your committee is beginning to ask very good ques
tions about what the U.S. Government and what international 
organizations can do to help.

Our working group is in some ways t rying to accomplish the same 
things tha t you are trying to do. We are trying to help focus urgent 
attention on this  problem, and particularly to focus attent ion on what 
the U.S. Government can and should do.

We have published an action program which you might include as 
pa rt of your record. I t is too complex to discuss in detail today, bu t I 
have it  here if it would be useful to your committee and to  the record.

Mr. Bonker. Ambassador Blake, we will have that report included 
in the official record.1

Mr. Blake. Thank you very much, Mr. Chairman. I would like to 
emphasize my lack of agreement on one major po int which some of the 
speakers who have come before your committee made today, and tha t 
is th at I don’t agree th at the interna tional  organizations are going to 
make the grea t difference in saving the tropical forests. I have spent 
a good many years working on United Nations affairs during my 
career, and I must emphasize that these organizations are under con
stra ints  tha t will not let them put the kind of money or the kind of

1 The repo rt is on file in the subcommittee office. Due to the length of the  document it 
was not possible to Include it  in the  published hearings.
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attention that  is really needed righ t now to bring about the rig ht kind of forest management in developing countries.I believe, in contrast, tha t th ere’s a very, very g reat  role to be played by the U.S. Government, by the American people. The United States is looked to for leadership, scientific and technical leadership, on issues such as the tropica l deforestat ion problem. I believe tha t the U.S. Government must play a very much more active role in tryi ng to raise consciousness about tropical deforesta tion and in tryi ng to give the leaders of the tropical  forestry  countries the will and the means to cope with these problems. Neither the will nor the ability to control deforestat ion really exists in some of the tropica l forest countries. It  is an enormous challenge but I believe tha t we can do it. The politically  timid internationa l organizations can play a role b ut they cannot do this job alone.
Mr. Chairman , I would like to sta rt off by offering congratulations to the Depar tment  of State,  my old alma mater, to the Depar tment  of Agriculture,  and to AID for what they have done so far  to bring  the tropical deforesta tion issue to the  att ention  of the American Government and American people. We in our group have seen and have commented on early dra fts of the policy paper  which is being prepared by the Interagency Task Force, and we think  tha t this is an outsta nding piece of work. I parti cularly direct your attent ion to the rath er sophisticated analysis in that  p aper of wh at can be done to help alleviate the deforesta tion problem in various time frames. I t is awfully good work.

This being said, I would also like to emphasize tha t the work on tropical deforestation  th at  the U.S. Government is now doing or is contemplating is so small tha t it has very littl e relevance to the  seriousness of the problem. Also there is, except in very limited circles, very little of the sense of urgency about what needs to be done if deforestation is to be stopped before it adversly affects the lives of millions of people.
It  is important to state clearly tha t the very good, if theoretical, set of goals tha t the interagency working  group has set out, must now be tr ansla ted into money, must now be t rans lated  in to jobs in the  Federa l Government, must now be trans lated  into action programs. Often these programs must be funded instead of other programs, as we are in a period of budge tary difficulty.
These will be hard choices, but I don’t believe the executive branch has begun yet to face up squarely enough to how it ’s going to  p ut into effect what they say must be done. I  know very well th at the generators of this report, with whom I ’ve been working, have every intention  of tryi ng to direct the necessary attention to action, but they’re going to need a lot of help. They will, I ’m sure, get lots of help from Congress, and they’re going to need help—and pressure—from the 5 mi llion members belonging to the organizations  which we represent today here.
Mr. Chairman, I have spoken of U.S. leadership. I believe that we should jus t look at anothe r reason why U.S. leadership is so important. We must work fast, for it is in the next 20 years tha t will be d etermined what percentage of the tropical forests is going to be saved, at least in thei r original form. U.S. leadership is always impo rtant when there is an urgent  time factor  to a problem.
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One impo rtant task is to give the leaders of the t ropical forest coun
tries the will to do something about the devastation. Pa rt of that 
determination will be generated only when those leaders believe that  
there is some possibility that something can be done to save the forests, 
and when they are convinced—as political men—tha t there is some 
alternative, tha t they can stand in fron t of their people and say there 
is a more rational wav to go.

The United States can play an important role in creating such an 
atmosphere if it acts tactfully , if it acts by offering assistance, if it 
acts basically on the central belief tha t the tropica l forest countries 
themselves must do most of the work to save the forest. What we in 
the United States can principally do isi to give them means to do some
thin g about it. I don’t know any other country and T don’t  know any 
international organization, acting singly or toge ther, tha t can play as 
important role as the U.S. Government and the U.S. Congress in th is 
regard. But in the end the essence of any successful program has to be 
collaborative work in which we involve the people of the tropical 
forest countries in every stage.

Now pa rt of th is effort involves research. Dr. Raven’s report  rep re
sents a very, very important beginning. It  shows what must be done 
most urgently, particular ly if we are to protect our p lanet’s gene pool. 
That is not a line of argumentation tha t has received enough atten
tion today. It  should receive more attention in your hearings. But 
they cannot wait for the results of research before we start  working 
very hard  to achieve other objectives.

One important and immediately doable task for the United States 
is to help countries learn how to manage their  forests, and the land 
around forests, so that enough food can be produced if the forests are  
to be saved.

The second aspect that  must be star ted urgently is to set aside areas 
which should be protected as undeveloped biomes in order that we 
can in the future have time to explore them and to find the products 
which can be developed for new medicines fo r the solution of cancer 
problems, as you suggested, Mr. Chairman—which might help as 
sources of new food crops.

The other day I saw a plan t which had been discovered by a 
scientist at the New York Botanical  Gardens, a cannon lily which 
they discovered just recently in the forests of Thailand. This plant  
produces four  times the amount of starch of any simila r plan t yet 
found. I t was found in the  wild forest. Such opportunities  must not be 
foreclosed by failure to protect some representative areas intact.

Mr. Chairman, I  think I  will stop at this point. I  would like to 
make just  a few more remarks. One is I  agree with you very much 
tha t the Congress should appropriate more money for UNEP. We 
shouldn’t cut now; we should help UN EP  do more. UN EP  can’t 
accomplish any scientific work and cannot save the forest  by itself, 
but  it is a very, very important organizat ion which can do more to 
raise the consciousness of  the people of the tropical  forest countries 
to persuade them to do some of the h ard things th at they must do.

I  disagree to a certain extent with some of the remarks  I heard 
today about the sources o f destruction of forests. A very, very large 
amount o f the forests is not cut willfully for fuel wood or for lumber,
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rather it is cut by slash and burn farmers. They burn the wood right there merely to clear the land. That probably is by far  the largest source of destruction.
Mr. Chairman, I can assure you tha t our working group is going to follow what the U.S. Government does in the tropical forest realm with great  care. We are going to be in close touch with each one of the agencies responsible for action. We’re going to encourage them to include elements of research assistance on tropical forests in thei r projects in tropical forest countries.
You have in the Interagency Task Force an outstanding  bunch of thinkers. Now we have to get the budgeteers and the people who look a t personnel questions in those departments to be ju st as enthusiastic about playing a leadership role as the gentlemen sitting behind me are.
We are going to give them help, even pressure if you will, of  the righ t kind because ours is a politica l action movement dedicated to trying to accomplish a very difficult objective in time. This is one of the great challenges which we face in this period.
lo u r hearings are going to help a lot and I know tha t many of the members of our working group who are really grea t experts in this  area  are  going to want to testify in your future hearings. Thank you, Mr. Chairman.
[Ambassador Blake’s prepared statement follows:]
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P repared Statement of H on. Robert O. B lake, Chairm an , W orking Group 
on Tropical Forestry

Mr. Chairman:
My.name is Robert O. Blake. I am the Chairman of 

the Working Group on Tropical Forestry. This is an 
organization made up of 18 environmental and conservation 
organizations with a combined membership of 5.3 million 
and of 84 scientists, foresters, and specialists in third 
world development. A list of member organizations and 
experts is attached. My statement today could obviously 
not be cleared with our members. However, it does reflect 
the action program we developed earlier this year. I 
request that the action program be included in the record 
because of its importance to the development of our own 
and the Inter-Agency Task Force's thinking.

At the outset, Mr. Chairman, I wish to thank you and 
your Committee for scheduling these hearings on tropical 
forest destruction. This is a welcome indication of the 
urgency which you attach to this problem.

Our Working Group was formed with two principal pur
poses: To help focus American attention on the urgent 
need for action to stop the devastation of the world's 
tropical forests and, more concretely, to focus attention 
on what the United States Government can and should do.
Most of the tropical forest experts and the conservation
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and environmental organizations that make up our Group 
have been working for many years on the problems of tro
pical forestry. Their calls for action are not new.
Their individual, very impressive efforts continue un
abated. The decision to join forces to form a Working 
Group and to launch a campaign of political action re
flected their recognition of the need for more dynamic 
leadership and more concern on every level and in every 
responsible government agency. We are convinced that 
only the United States Government is in a position to 
provide the leadership, at home and abroad, and resources 
to help stop the destruction of tropical forests.

What The United States Government Has Done
Mr. Chairman, a word about what the U.S. Government 

has already done about the tropical forests would seem to 
be in order. We recognize that, over the years, the 
United States Government has sponsored a number of lau
dable individual scientific and agricultural efforts. For 
example, work financed by U.S. agencies - notably the 
National Science Foundation - has generated some of the 
best research data about tropical forests and about the 
management of previously forested areas. However, until 
very recently - and in too many parts of the Government



even today - there appears to have been very little 
understanding of the tragic significance of the disap
pearing forests for the United States and for the world, 
or of the urgent need for action. To the contrary, too 
often the American Government through its military and 
developmental programs in tropical forest areas has 
itself been responsible for mindless forest destruction.

Fortunately, a very hopeful change in governmental 
attitude has begun to take place. The Tropical Defores
tation Conference sponsored by the State Department and 
the Agency for International Development in June of 1978 
and the formation soon thereafter of the Inter-Agency 
Task Force on Tropical Forests were very positive steps. 
We all look forward with great anticipation to the Task 
Force's report and policy recommendations, which we un
derstand will appear shortly. The drafts of that report 
on which we were asked to comment incorporate excellent 
observations and policy recommendations. I was particu
larly glad today to hear the representatives of the 
Departments of State and Agriculture outline their five, 
ten, and fifteen year goals for a tropical forestry pro
gram. These goals are ambitious but well thought out. 
Their achievement will require great effort on the part 
of many U.S. agencies.
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We are not able to comply completely with your re
quest that we comment specifically on the Inter-Agency 
Task Force's report, since it has not been published.
We do, I believe, have a good idea of the Task Force's 
thinking since our Working Group has maintained close 
contact and has submitted to it detailed proposals for 
action. We particularly applaud the Bureau of Oceans 
and International Environmental and Scientific Affairs 
of the Department of State for its leadership in tropi
cal forest matters. There is growing evidence, too, 
that in our diplomacy and in our developmental efforts, 
concern about the rapid rate of deforestation is begin
ning to bear practical fruits.

However, Mr. Chairman, we would be wrong if we did 
not state very clearly at the outset our view that all 
of this - the Tropical Deforestation Conference and the 
Inter-Agency Task Force's report and its announced 
goals - still involves only planning, and is still at an 
abstract level. All the U.S. agencies involved must now 
translate goals and recommendations into action programs 
involving real money and real people. Very specific 
responsibilities must be assigned to specific agencies. 
Only a beginning has been made in this, and outside very 
limited government circles there is still little of 
that sense of urgency that must characterize the American 
approach.



The Problem And The U.S. Role In Solving It 
Mr. Chairman, in your invitation to our Group to 

testify, you underlined your interest in hearing, among 
other things, our views on the importance of the tropical 
forests, the causes of deforestation, and the rate of 
forest degradation and depletion. We have listened 
with care to the views already given to this Committee on 
these points, most of which we share. I would like, 
however, to underline several points to which our Group 
attaches special importance:

(1) First, we are impressed by the data which 
suggest that if present rates of destruction and 
degradation continue, by the year 2000 most 
tropical forests as we have known them will dis
appear as a major worldwide biome, except for 
patches in the Western Amazon Basin and in the 
Congo River Basin. Elsewhere it will be mostly 
reduced much sooner to scattered, degraded rem
nants on steep slopes, to severely flooded delta 
areas, and to a few parks and reserves. The
obvious conclusion is that whatever is to be
done to save key forested areas must be started 
in the next few years.
(2) Second, we recognize the difficulty under 
the best of circumstances of stopping the des-
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truction of large parts of the tropical forests. 
Since all but a tiny fraction of these forests 
are located in other countries, our efforts to 
stop this destruction must be exercised largely 
through perusasion. We must also realistically 
recognize that few of the dozen countries in 
which the principal tropical forests are loca
ted have at present either the political will 
or the physical ability to control deforesta- 
tation.

(3) Third, the principal underlying cause of 
forest destruction and degradation is the popula
tion explosion in tropical countries. Each 
year hundreds of thousands of farmers and cattle
men move into the forest edges, up rivers or 
along roads built by loggers or developers, and 
hack out plots and pastures. Too often the 
soils are so weak that crops can be sustained 
for as little as two or three years, after which 
the process must be repeated. The process of 
shifting cultivation which formerly was ecolo
gically sound is becoming increasingly destruc
tive as poorer and poorer areas are cut and as 
fallow areas are reduced. Moreover, the new
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settlers often come into conflict with native 
forest peoples; as a result, some tribes, 
isolated for centuries, have been devastated 
by disease, armed clashes, cultural disinte
gration, and other violations of fundamental 
human rights. In many countries the police 
and local authorities, anxious to avoid the
movement of farmers into crowded urban
areas where there are no jobs or houses, 
cannot, do not, and in most cases could not 
stop this cutting even if they are in prin
ciple committed to do so.

The principal point I would like to make 
here is that population pressures in almost all 
tropical forest countries are so strong and 
will remain so strong well beyond the turn of 
the century, that only heroic efforts and 
timely cooperation among the world's scientists, 
planners, and development agencies will make 
possible the twin tasks of saving key tropical 
forest areas and developing appropriate areas 
to meet desperate human needs.
(4) In the longer run, programs of population 
control, of land redistribution, and of increased 
agricultural productivity can take the pressure
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off the forests. These programs we strongly 
support. But we cannot wait for their success, 
for if we do, the forests will be largely gone, 
and with them may disappear the very resource 
base required for these longer-range efforts 
to succeed.

It must be emphasized that in the short- 
and medium-term, the solution to the tropical 
forest problem lies in effective land manage
ment. Tropical forest countries must recognize 
the urgent need for wise management of forest 
areas, must determine which lands can be deve
loped and which must be saved. With the help 
of aid agencies and others, they must acquire 
and apply the knowledge required for land 
classification and management. They must de
velop institutions capable of developing and 
enforcing good management plans. And in provi
ding for the short- and medium-term needs of 
their populations, they must do so in ways 
which do not undermine the land management 
effort.
(5) Fifth, without strong American leadership 
and without United States Government assistance 
for tropical forest countries on a scale far



beyond anything presently planned, efforts to 
save key tropical forest areas and to use the 
rest to meet the needs of the peoples of those 
countries could well prove to be "too little"
or "too late."

But why, you may ask, must the United 
States take upon itself this leading role?
We agree that there are many other countries 
that can and should help. And in the last 
analysis it is the responsibility of the
countries in which these forests are located
to dispose of their resources as they deem 
wise. Wo n’t tropical forest countries resent 
any attempt at U.S. leadership as interference
in their domestic affairs? The answers to
these questions can be summed up in one simple 
observation. In the last decades, a very 
large part of the non-communist world, whatever 
their political views, has come to look to the 
United States for leadership on scientific and 
technical matters. Because we have usually been 
able to exercise constructive and disinterested 
leadership in this area, others who are ready to 
assist Third World countries - and those coun
tries themselves - have come, too often, to
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await our lead before undertaking independent 
moves. With the notable exception of a few 
tropical forest countries, this pattern seems 
to be holding for the problem of tropical de
forestation. U.S. leadership will be, I am 
convinced, welcomed if it is exercised in the 
right way: Modestly, generously, with a spe
cial concern to insure that all we do is done
in partnership with the government and peoples 
of the Third World countries concerned, and 
with clear recognition that fipal decisions 
must be made by these countries. I want to 
share with you a surprising fact about Ameri
can tropical forest capability: Where a de
cade ago by far the greatest number of tropi
cal forest scientists and technicians were
Europeans - particularly British, French,
Dutch, and Belgians, who had had experience in 
their own former colonies, today the situation 
is reversed. Of the roughly 4,000 persons work
ing on the scientific problems of tropical forests 
worldwide, roughly one-third are Americans.
This gives our American scientists a special
responsibility and a special challenge.



A Tropical Forest Action Program For Americans
If we Americans have special responsibilities and 

special opportunities for leadership, then what should 
our priorities be and what kinds of action should we 
urge on our Government and our scientific establishment? 
And, as you asked, Mr. Chairman, how well does the 
thinking and planning of the Inter-Agency Task Force 
conform to those needs? As you have very wisely 
scheduled a later hearing on United States Government 
actions, I will not attempt to present our Working 
Group's ideas on policies and programs but will concen
trate on principles.

Our Group, in its earlier recommendations to the 
Inter-Agency Task Force, pointed out that a high priority 
should be given to getting our own house in order as far 
as tropical forests are concerned. This is a precondi
tion for giving credibility to American, leadership and 
advice. As we see it, setting our own house in order 
involves at least three important types of actions:

First, we must insure that our own limited 
tropical forests, principally in Puerto Rico 
and Hawaii, are as well managed as possible.
Although a start has been made in this direc
tion, much remains to be done and much needs 
to be appropriately documented.
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Second, the United States roust insure that 
American development assistance and military 
programs in tropical forest countries do not 
involve any unnecessary destruction of forest 
areas. The most careful assessment is now re
quired by law and regulation. No forest area 
should be disturbed without assurance that 
no preferable alternative exists, and without 
the taking of careful ameliorative actions.
We must never be tempted to compromise on this 
important principle just to support American 
commerce or just to gain some short-term poli
tical advantage from a tropical forest country. 
Too much is at stake in the long-run.

Third, the United States must do every
thing possible to insure that American corpora
tions do not contribute to the devastation of 
remaining tropical forests. This applies parti
cularly but not solely, to American timber and 
pulp companies, which can in our view set a 
crucial pattern by employing proper cutting, 
forest management, and replanting techniques. 
They should do more in training local experts 
and in sponsoring research on tropical forest
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management. For many reasons, most of our cor
porations still have a long way to go and some 
are guilty of "cut-and-run" techniques.

The means at the U.S. Government's dispo
sal to bring about compliance by our companies 
include (but are not limited to) "jawboning" 
with U.S. companies, and, potentially, the 
withholding of tax and trade advantages should 
the dialogue fail. For its part, the United 
States Government must be ready to intervene 
on behalf of cooperating American companies 
with other governments which have timber and 
pulp companies working in tropical forest 
countries to insure that American companies 
are not put at a competitive commercial dis
advantage. So far the United States Government 
seems to have done next to nothing in this area 
and seems reluctant to move ahead. Our Working 
Group feels strongly about the importance of 
the United States Government taking an active 
role in persuading American timber and pulp com
panies to do a better job, and we look forward
to your Committee’s hearings on this subject.
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A Tropical Forest Action Program;
Help To Tropical Forest Countries

Mr. Chairman, direct actions which the United States 
can take are significant but are obviously less important 
than efforts by Americans to help tropical forest coun
tries conserve and properly develop their forest areas.
We should also try to persuade these countries to stop 
the devastation. American persuasion must be exercised 
both privately and publicly. It must be both tactful and 
straightforward. Any intervention must be aimed at giv
ing leaders of tropical forest countries the will to stop 
forest devastation and the means and knowledge to manage 
their forests.

First, a word about persuasion. Strange as it may 
seem, the leaders of some tropical forest countries do 
not know - or, if they know, do not acknowledge - the 
importance of stopping forest devastation. Reluctant or 
unknowledgeable leaders will act to stop aimless cutting, 
to start proper forest management, and to seek necessary 
outside help only when their own people - particularly 
their governing and intellectual elites - are convinced
for one reason or another that their interests will there 
by be served. Low-key but high-level dialogues by our 
senior government leaders with tropical forest government 
leaders in which both sides agree on the mutual interests



to be served in stopping forest destruction and in 
which we offer help to this end are very important.
However, to date we have seen little evidence that our 
diplomats in the countries involved attach - or have been 
instructed to attach - the necessary priority to dialogue 
on this problem.

At another level, the United States Government can 
do more worldwide to raise the level of knowledge and 
consciousness about the dangers of tropical forest degra
dation. Some good work has been done by the State Depart
ment in sensitizing tropical forest specialists and con
servationists around the world —  I note here again the 
Tropical Deforestation Conference of 1978. But efforts 
to date have largely involved preaching to the converted. 
The aim must be to get through effectively to a broader 
stratum of opinion leaders in both developing and develop
ed countries. Speeches (and articles) by our leaders and
our scientists both at home and in international fora must
be generated and publicized.

Mr. Chairman, as important as it is to try to stiffen 
the will of the leaders of forest countries, the bigger 
problem is to give these leaders and these countries the 
means to cope with their forest problems. Our Working 
Group has studied this matter carefully. We have submitted



detailed written recommendations on this subject to 
the Inter-Agency Task Force. We have followed up by 
discussing these recommendations with the Task Force 
and with the Agencies which make it up. We therefore 
have a good idea of the thinking of the agencies in this 
regard.

I would characterize their attitudes towards help 
for tropical forest countries as positive in principle, 
but not positive enough. What they propose will not 
insure that enough money is made available soon enough 
to make the vital difference in stopping tropical forest 
devastation in the coming decade. Here, one thing should 
be clear to all of us: a dollar spent wisely on tropical 
forestry in 1980 will be worth at least $100 spent in 
1990. We must recognize that it takes years to build up 
local management capacity. And the lesson we have heard 
today is that we do not have that kind of time before the 
better part of the forests disappear.

Research
Mr. Chairman, as I have already indicated, our group 

attaches importance to early government funding of research 
on tropical forests of various kinds. Acquiring better 
knowledge about forest situations often must precede 
other actions. But to place the subject in perspective,
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it should be emphasized that research is not a substitute 
for other urgently needed actions. Nor can action be de
layed pending the completion of research. In many cases, 
if present trends are allowed to continue, research re
sults will come too late to affect forest managmeent 
because the forests will be gone. However, lack of 
knowledge severely restricts our ability to manage tropi
cal forest ecosystems, and a number of kinds of research 
are badly needed.

You have already heard an eloquent statement by 
Dr. Peter Raven emphasizing the need for action to launch 
research into very specific areas while there is still 
time. Our Group strongly endorses the recommendations
of the committee which Dr. Raven chaired for and within
the National Academy of Sciences. Their report outlined 
priorities for research in tropical biology, particularly 
for inventorying plants and animals in specially threatened 
areas, for in-depth ecological studies of key tropical 
forest areas, and for in depth studies of aquatic systems. 
These studies of tropical life systems plus the setting 
up of associated systems to monitor what is happening in 
and to the world’s tropical forests are important because 
they will tell us which actions to take to construct and 
properly manage forest areas. And, as I will discuss in 
more detail later, there is also an urgent need for
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practical, work-linked research on many aspects of land 
planning and management and on agro—forestry.

Another essential area of research, covered only in 
passing in this report, is research on the economic 
botany and zoology of the tropics. This involves the 
systematic examination of plants and animals —  particularly 
those threatened with extinction —  to determine whether 
they might serve as new sources of food, medicines, and 
energy.

I am happy to report that our Working Group has found 
that United States Government agencies, particularly the 
National Science Foundation, clearly recognize the need 
for expanded research on tropical forests. However, we 
also find people scratching their heads about where the 
money for this research is going to come from as against 
"established" research programs. In our view, this is 
not good enough. We must insure that a greater priority 
is given this year for research associated with the tro
pical forests because to postpone it or underfund it 
could mean that it might never be done, given the rate 
at which tropical plants and animals are becoming ex
tinct. Major programs will come from the National 
Science Foundation and the Smithsonian Institution.
However, there are also great opportunities for AID, the 
Forest Service, the National Park Service, the Fish and



Wildlife Service, NOAA and NASA, to name only a few 
agencies, to integrate important projects for research 
on tropical forests into many of the projects they are 
doing or contemplating. The encouragement of this 
Committee could help a lot in this regard. We must 
always remember that the results of much of this research 
must be assimilated before some aspects of tropical 
forest management and use can go forward.

Again, Mr. Chairman, our Working Group would like 
to emphasize the importance, which we found accepted in 
the right places in U.S. Government, of involving scien
tists and technicians from tropical forest countries in 
this research and monitoring. We also wish to underline 
the importance we attach to giving assistance to universi
ties and research organizations in those countries. Every 
effort must be made to strengthen the capacity of those 
institutions.

Conservation And Development 
Our Working Group strongly endorses one of the basic 

approaches taken by the Inter-Agency Task Force’s draft 
report: One must recognize both the need to protect in
tact biomes within tropical forest areas (I will discuss 
this subject later) and the need to insure that tropical
forest areas which must be developed to meet pressing human



needs are carefully selected and managed. Proper 
development cannot take place without proper conserva
tion. Equally, proper conservation depends on the 
achievement of proper development. As a practical matter 
the political support for setting aside and protecting 
key ecological systems can be mobilized only when and if 
sufficient land can be developed which will sustain the 
waves of new farmers. In this regard, I would call the 
Committee's attention to the recent World Conservation 
Strategy, prepared by the International Union for the 
Conservation of Nature. This excellent strategy, which 
deserves your Committee's careful study, documents very 
well the vital interconnection between conservation and 
development, and suggests what must be done to serve these 
twin goals.

It is more and more widely recognized that sustainable 
development in tropical forest areas is very difficult to 
achieve. The keys to success are careful planning to de
termine which areas have soils and which will sustain agri
culture; knowing which areas should be kept under forest 
cover, knowing what crops to plant and in what combination 
with tree cover (techniques commonly grouped under the 
public of agro-forestry); and knowing what areas can be 
used for planned rotation of trees for timber and pulp.



Very little is still known about many aspects of agro
forestry, about sustained management of timber, and about 
how to plan in a cost-effective way for good management 
of forested areas. Much urgent research remains to be 
done, just as it is equally important to apply the know
ledge we have.

Our Working Group believes that the United States 
Government must assign the highest and most immediate 
priority to finding ways to help countries plan for the 
management of tropical forest areas. This means more 
collaborative research in the field to gather data re
quired for land planning; more training, particularly 
"in-country" training; more help in building institutions 
which will allow tropical forest countries to undertake 
important research and management tasks themselves; and, 
finally, more and better collaborative projects for agro
forestry development and for sustained yield forestry by 
AID, by other U.S. agencies and by American companies.
Some of the best work in this area has been carried out
by the United States, and such efforts are strongly 
supported by the Inter-Agency Task Force. But to date 
these programs have usually involved scattered efforts, 
not a coherent, planned program or strategy. Certainly 
they have not added up to a program with the critical mass 
to make a major impact. Again, the lesson is that we have
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to do much more, much better, and much sooner if we are 
to have any real success in stopping forest devastation. 
The 1979 amendments to the Foreign Assistance Act mandated 
AID to undertake activities of this type. Our Working 
Group believes that the Committee should carefully examine 
what AID and other United States agencies are doing to 
carry out this mandate.

Protection Of The World's Genetic Heritage
The conservation side of the conservation-development 

equation also demands priority attention by the United 
States, again working very closely with the tropical forest 
countries themselves. What is involved here? Nothing 
less than saving a very major part of the world's genetic 
heritage of plants or animals. At stake is the fate of 
nearly half of the plants and animals of the world, most 
of which are threatened with extinction by the rapid de
vastation of their tropical forest habitat, even before 
their usefulness for man as food, medicine and energy can 
be probed.

The immediate task before us then is to save as much 
of our genetic heritage as possible by helping countries 
to identify tropical forest areas which contain maximum 
concentration of endangered species (it is safe to assume 
that almost all tropical species —  most of which have 
still to be identified -- should be considered endangered),
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and those which are representative of tropical ecQsystems, 
and then to set them aside and protect them. Experience 
and scientific study have taught that such areas, to be 
viable, must be large (we still need to know how large) 
and ideally should be remote enough or buffered enough 
from human pressing to be defensible.

Happily, the protection and proper management of 
these areas can serve other ends than the protection of 
genetic diversity as essential as that in itself. If the 
forest cover remains intact, such areas can also provide 
the benefits of watershed protection. If these areas 
are not protected, the destruction of forest cover may 
well have, as we have heard today, devastating effects 
in changing the world's climatic patterns, particularly 
in the major temperate agricultural areas on which so 
much of the world increasingly depends for food. Our 
own interdependence with the tropical forests - particularly 
in Latin America - is also demonstrated by the fact that 
so many of our migratory birds depend for part of each 
year on the tropical forests for their habitat. If their 
tropical habitat - their food and their shelter - disappear, 
what will happen to these species?

The question then is: What can the United States do 
to help tropical forest countries identify, set aside, and
then properly manage the right number and the right kind
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of tropical forest preserves? Here we should clearly 
recognize that the United States has very special capa
bilities. The national park is largely an American 
concept, and while everyone including ourselves has much 
to learn about exactly what tropical forests need pro
tection, both governmental and non-governmental experience 
in managing natural areas, in protecting wildlife, and in 
training people to do these jobs is the best to be had.
We also have the capability, and in our view the respon
sibility, to help tropical forest countries build up their 
own institutional capacity to manage protected areas.
This could mean, given our own self-interest in seeing 
major forested areas protected, not only help in training 
and institution-building, not only help in building and 
equipping facilities, but also in the longer-run some 
form of financial assistance for poorer countries where 
this would make a vital difference.

Our Working Group is happy to see that the expansion 
of many such programs is foreshadowed in the draft Inter- 
Agency Task Force report. The key again is to move ahead 
rapidly, for not much time is left. Americans must also 
find ways, through practical support for the program of 
the International Union for the Conservation of Nature 
and UNESCO's Man In The Biosphere Program to motivate
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tropical forest countries to take earlier and effective 
action to protect their own tropical forest areas.

But this, Mr. Chairman, is largely another topic.
We need to define for ourselves what international or
ganizations can and should do to help tropical forest 
countries and then press for more effective action by 
these organizations. We applaud your decision to hold 
hearings in June on this subject. I know from my dis
cussions with members of our Working Group that some of 
the organizations and experts belonging to our Group 
would appreciate the opportunity to testify both at 
that hearing and the later hearing you have scheduled 
on the role of the multinational companies in tropical 
forest protection.

As I indicated earlier, however, the principal focus 
of our Group's activity is on what United States Govern
ment agencies can and should do to help meet the urgent 
problems of tropical forest devastation. In the coming 
months, the organizations and the experts which belong 
to our Working Group will be contacting United States 
agencies urging them to translate into action the welcome 
pledges reflected in the earlier drafts of the Inter- 
Agency Task Force report. Somehow, even in these times 
of budgetary tightness, these agencies must find the 
resources to do our share — and more — in the urgent task
of stopping the devastation of tropical forests.



Mr. Chairman, I know I speak for the organizations 
and experts of our Working Group when I say that they look 
forward to testifying before your Committee when you consi 
der the programs of United States agencies. I know, too, 
how much all of our members appreciate the impetus towards 
earlier and more effective actions which today's hearing
will give.
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Mr. B onker. Than k you, Ambassador Blake. You have prov ided us with an excellent wrapup of today’s official testimony. We will be looking forward to working with you on the subjects of mutual in terest in the days ahead.
You suggest tha t it  is not necessarily true  that the internationa l organiza tions can confront this  problem. Others say it should not really fall on the backs of indus try engaged in logging and agricultur al activities in the less developed countries, but suggest instead that perhaps the U.S. Government, throu gh Congress and various agencies, will have to carry  tha t burden.
I wonder if ultimately it is the developing countries themselves who have to establish policies and be more sensitive to what is an important yet diminishing resource.
You have served as a member of the Fore ign Service in a variety of countries, including Zaire and Tun isia ; with the U.S. mission to the U.N., and you were the senior adviser of international environmental affairs to EPA. I  think there are few who can match your expertise in the  area  of working w ith Third  World countries.Would you share with the subcommittee what your perception is of the developing countries as they approach this problem? Is the issue so low on their  list of p rioritie s ? Is there such a lack of information and commitment, or is there just merely a lack of economic incentive to more d irectly  confront this issue of tropical deforestation?Mr. Blake. Mr. Chairman,  each country is a littl e bit different. L et’s take a couple of importa nt examples. In  Zaire, the leadership is hardly aware of the tropical forest problem. Th at is because they are not faced with terrib le problems of destruct ion at this time, although it will come in the future.
Mr. Bonker. Problems of terrible destruction ?Mr. Blake. Absolutely, but the problem in Zaire is very different from w hat is happen ing in Brazil. Brazi l is very sensitive to criticism from overseas about destruction of the Amazon. But  even though  criticism has made them very sensitive, it has had some effect in mobilizing people there. This is a time of some important tu rnarounds in the Braz ilian  attit ude  toward  the relationship between development and forest protection. Even so, there is s till a long way to go.
In  all the tropical forest countries there is need for help of the k ind we can give. There is need for help in build ing institu tions in which they can address the problems of how to plan and manage thei r own land. They need help in build ing insti tutions which can do a lot of the needed scientific research themselves.I ’m very happy to note the heavy emphasis in Dr. Raven’s report on collaborative work between American scientists and scientists of the countries involved.
So while you can’t make many generalizations th at will hold for al l of the  organizations, and all of the countries involved and as you suggest it is the work and the attitu des of the tropical forest countries measures tha t count most. Sometimes their lack of will—sometimes they couldn’t stop the cutt ing of the forests even i f they wanted to because they have no alternative to offer to  fa rmers. Until they learn
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better systems of cropping and better ways of exploiting lands tha t are 
not under  forest cover, until  they find lands still under forest cover 
where the soils are strong enough to sustain agriculture, they will be 
hard  pressed to stop general devastation.

Mr. Bonker . The developing countries could have reforestation 
policies that would require greater care of the lands tha t are being 
converted by the multinationals.  There are agribusinesses and timber 
companies who could help shape a policy requir ing better manage
ment and reforestation.

Is tha t taking place at  all? You’d think in the more sophisticated 
countries of Latin America, that they could see the economic benefits 
and long-term investment which would come with such policies.

Mr. Blake. It  has just started . There are hopeful signs. The ques
tion is of getting more going faster , more urgently , before it is too 
late.

I would just  like to say one thin g about the American timber  and 
pulp companies. In the first place, our informat ion about what they 
are doing—and how well—as Bil l Long indicated, i t is not that  good. 
As a whole the American timber  companies have done some good 
scientific work. They differ one from another on how well they have 
managed thei r forest concessions. But at least one company has in
dicated th at it would like to do much more reforestation in their  areas.

They’re not doing it. The reason is tha t they can’t get thei r local 
partners to agree to spend money on reforestat ion at this stage. The 
locals are only interested in taking the profits.

The American companies also say tha t they don’t want to be put 
at a comparative disadvantage when they do all the things tha t cost 
money and the ir Japanese competitors don’t.

Mr. Bonker . Mr. Bethel, you are  familiar with forest practices and 
with the multinationals tha t are involved in developing countries. Re
gard ing our own indigenous wood resource, it has taken a number of 
years to research and develop programs that  bring about bette r re
forestation, and they’re highly advanced now in our country.

When they tried  to apply these methods to reforestation practices 
in tropical areas, is it a whole different type of expertise? Do the 
corporations have to make m ajor investments in the genetics of wood 
products and the need for p roper management activity ?

Mr. Betiiel. Somebody has to make major new investments be
cause you can’t t ransplant technology.

Mr. Bonker . Those trees don’t plan t well in Indonesia?
Mr. Betiiel. No, and Indonesia trees don’t plan t the same as Doug

las fir. That is part  of the problem. The Ambassador responded to your 
question about provisions in concession contracts for rehabi litation. I  
think  every concession contract  I ’ve ever read, whether it is from a 
Southeast Asian country or a Lat in American country, has had lots 
of rhetoric  about the necessity of  the concessionaire provid ing regen
eration when information  concerning the reproductive biology of the 
species was simply not available.

I looked at the contract between a firm and a country in South 
America tha t had very specific requirements concerning obligations 
to insure regeneration in a situation where there  had been no research 
conducted on any of the species to learn how you reproduce them.



129

The concessionaire couldn’t do it. The government didn’t know how to accomplish regeneration. The result, o f course, is that regeneration hasn’t been accomplished.
Mr. Bonker . Dr. Raven, is it possible for some of these international organizations, who are preoccupied with ecosystems and reforestation, to provide the level o f expertise from which can be drawn benefits by multinat ionals in those countries? I mean somebody has to do it. It  is not very efficient for each of these countries to make a single investment or tor  a multinat ional. It  seems to me there  ought to be a pool of informat ion tha t would be available for everyone who is engaged in this business.
Dr. Raven. In  a sense, the very deficiency of the information is the problem. You talked for instance of northern Colombia but in western Colombia we estimate tha t there are about 7,500 kinds of plants  in the forests of western Colombia. Of those, we have 3,000—by we I mean anybody in the world. Tha t means we have another 4,000 or so which nobody has ever seen, many of which are trees, which are things you ought to log, and to  go from tha t step, and you are logging them-----
Mr. Bonker . As a scientist, I think,  you are seeing the full dimensions, but in the Northwest we have a large variety of species involved in a natural forest. When we log we replant just one or two species in a given area tha t will grow rapidly.
Shouldn’t we try  to regenerate all the indigenous species in a specific area, and replant trees for fuel sources and export.Dr. Raven. That is true, the general direction things are going in. The reason I started in tha t direction is to indicate tha t the basic knowledge is so limited, it is difficult to find and put  them in successfully. As the  other speakers indicated, efforts are just  beginning. Fo r a number of technical reasons, species poor in stands are very difficult to main tain in the  tropics.
Mr. Bonker . Are there  a few species tha t are fairly common for harves ting purposes, for export? Again in the Northwest, we have a variety  of species, Douglas fir and cedar. Do we have the same in say northern Colombia ?
Mr. Bethel. No ; you have hundreds of species down there, rath er than  two, three, four, o r five. Tha t is one of the difficulties.Mr. Bonker . Hundreds of species are usable as a wood source for export, for instance, of hardwood ?
Mr. B ethel. No. They might  be if  we knew enough about them but at the  moment there aren ’t markets for  them. They aren ’t known. They could be used for  fuel but a small fraction of them would get in to the interna tional  market.
Mr. Bonker . If , in Indonesia, Weyerhaeuser is logging a certain area for the purpose of taking hardwood for export to the United  States  or the Japanese market, and they go in and cut everyth ing of value, my question is, afte r they cut, is i t not possible to do what they do in the United States? That is, clear the area and replant these species tha t are of par ticu lar interest or economic value for export purposes.
Mr. Bethel. I thin k they are. What they are doing in Indonesia and I ’ve only been on the operation once, is dealing with a forest tha t
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is quite different from the Colombian forest. It  is much less diverse. 
There are a number of similar species in the Indonesian forest which 
are useful for export.

When they take the marketable species in Indonesia out of the for
est, they ’re taki ng a much larger fracti on of the total volume than 
would be th e case if one were opera ting in the Amazon basin of Co
lombia or Brazil. Regeneration is not accomplished in Indonesia in 
the same way as in the Douglas fir region, bu t Weyerhaeuser has a re
search program there. There are good scientists there. I ’m not going 
to defend thei r operations because I  d on’t know whether it is effective 
or not, but it ought to be done and hopefully they are finding out 
whether this is successful. Certainly  I would think they would want 
to get more firs because th at is where the money is.

Mr. Bonker . Speaking of Indonesia,  you are on your way there 
now, aren’t you, to attend a conference on this subject ?

Mr. B ethel. Yes.
Mr. B onker . Are you going as a representative of the University of 

Washington or in some other capacity ?
Mr. Bethel. The National Science Founda tion.
Mr. Bonker . I  see. So they’re interested  in the subject, too.
Mr. Bethel. Yes; they are.
Mr. Bonker . Well, Dr. Raven. I  believe it was you—there may have 

been several witnesses who pointed out tha t we need to raise the level 
of consciousness in the United  States t o more effectively deal with this 
problem, b ut my experience has been as a Member of Congress, th at 
the American public is not going to  be aroused by a subject like  this. 
Only when a problem has a direct, immediate impact o r if  it  is a g reat 
crisis do we see any kind of consensus and commitment to approach 
an issue. So I wouldn’t hold my bre ath for congressional action.

But  I do thin k tha t the level of awareness ought to be raised in 
the governments and institutions of developing countries who have 
the most at stake and the most to lose. The Unite d States can get 
along without the hardwood in our own economy, and we will find 
some substitute or  we will just do without it.

Ultim ately  when a country is faced with the depletion of its eco
system, i t is not going to be a U.S. law, program  or even congres
sional amendment which helps these countr ies develop the awareness 
and programs to deal with the problem in thei r own areas.

Dr. Raven. In  manv ways it is just like a small version of the  whole 
problem of foreign aid, which is how do you provide money for the 
really poor people and how do you fix up the countries and make 
them stable, which we all know is very much in the U.S. intere st? 
We need a stab le world to  be able to operate, but  the  question is how 
do you induce or involve or become involved with the countries of 
the really poor and hungry people to enter into the economy and 
therefore don’t go off and cut off the forests ?

Mr. B onker . And we all have a stake in the globe as one huge  eco
system, and we see what is ha pening worldwide. I was in the Sudan 
a few years ago and there’s a problem with the desert expanding, 
such as we saw in the film, where you don’t see the trees as a buffer 
and you have soil erosion and the o ther things.

So we do have a stake in this topic but I ’m not sure we’re going to 
rally  the American public for a solution.
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I wanted to conclude the hearing  by 12:30, but I will proceed 
with one more question. You were talk ing about agribusiness, Dr. 
Raven, and about the fact  tha t much o f the forest area is being de
pleted for grazing purposes so tha t we can supply the American 
public with more cattle. It  was referred to in our report as a cash 
crop for export and for the more affluent in other countries. In  the 
last two decades, per capita  beef consumption in Central  and Latin 
America has declined by 13.5 percent and you mentioned that there 
is an increase in the consumption in the United States.

At the same time, the cattle indus try here is suffering economically 
and we are impor ting from these other countries. You are probably a 
free trade person. How would you feel about a ban on U.S. imports from these regions?

Dr. Raven. I would feel fine about it personally. [Laughter.]
Mr. Bonker. How  would you feel about it, Mr. Bethel?
Mr. Bethel. Well, I am a free trade person.
Mr. Bonker. I know you are.
Mr. Bethel. I would be against that. I  know there are problems in 

this  but I don’t think tha t is the way to solve them.
Dr. Raven. The real problem is th at when they clear the pastures 

and grow the beef, within about 20 years what they have is worthless 
land which in effect is expended, it is finished.

Mr. Bonker. Ye s; tha t becomes the desert that we saw in the slides.
Dr. Raven. I t isn’t possible to keep the beef down here meanwhile.
Mr. Bonker. So, Mr. Bethel, your commitment to free trade is so 

strong that  you wouldn’t deal with the issue of having a ban on beef imports?
Mr. Bethel. No; I don’t think that  would solve the problem. There  

are other people who buy beef. Can I give you an example of a si tua
tion? I think maybe you described this. I was on a ranch—I won’t 
identify it—in the coastal area of Costa Rica several years ago, a big 
ranch, where they were producing a lot of beef, a terribly ineffective 
way to use very valuable land.

The particular  people who owned this proper ty s imply wanted to  be 
ranchers. They wanted to be cattle ranchers and ride horses and so 
on. They don’t want to farm and produce the  kind of food crops tha t 
would have really taken advantage of the produc tivity  of the land.

I asked the man how many horses he had  out there. He had 16 head 
of horses. He had 20 head per cowboy and the rest were jus t growing 
there. Each one of them was consuming as much food as a head of 
cattle. That was not of concern to him. He was producing all the cattle he needed anyway.

I don’t think a ban on imports is going to change tha t fellow a bit. 
He will find some place to send th at beef. I think i t is a serious prob 
lem to be deal t with  somehow in Costa Rica, but  I  don’t think we are 
going to solve it by shutting the door on impor tation  o f beef. I agree 
with you that a bet ter way to use tha t land in the countries tha t need 
the productivi ty of the land is needed.

Mr. Bonker. Ambassador Blake, would you care to comment?
Mr. Blake. Yes. I am frankly ambivalent about this  question, but 

I  end up with Dr. Bethel. I  don’t think  i t will stop the cu tting to put 
a ban on these MCAS importations. There are too many other side 
problems. But I would say tha t we can do a lot of other things  to help,
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that we should be more active in try ing  to help the people of Costa 
Rica, in showing them how they can do things better.

I  personally am involved in a rather dramatic example of what 
has happened where areas have been cut for cattle raising. This is in 
the Canal Zone, where much of the canal’s watershed,  has been cut 
for cattle raising and fo r agr iculture . As a result of the cutt ing of the 
watershed, in the dry season the canal will no longer take the heavy 
ships tha t w ant to pass through. There simply isn’t enough water re
tained by the deforested land.

This  is a wonderful example of the kind of problem which the 
Panam anians  had not planned for or thought about—incidentally 
the U.S. Army had not planned and thought about;  we shouldn’t 
blame the Panamanians entirely.

Mr. Bonker. I t’s going to be the ir problem now, since the canal is 
theirs. [Laughter.]

Mr. Blake. Now  Panama wants us to replant the canal watershed 
for them. We probably will.

Mr. B onker . As a side issue, I  have been informed by staff t ha t one 
of the reasons we are having th is mass influx of H aitian refugees to 
the United  States, is because of economic problems in that country, 
due in pa rt to deforestation.

Mr. Blake. T hat is r ight . It is very interes ting to see, Mr. Chair
man, as you have probably seen, an aerial photograph of the border 
line between the  Dominican Republic and H aiti. You can actually see 
this line from the a ir because all the forest is cut down on the Haitian 
side but on the Dominican Republic side most of it  is standing. We’re 
not gett ing the people from the Dominican Republic here in the 
United States  as refugees. And yet, i t is the same island, roughly the 
same kinds of people.

Mr. Bonker . That’s very interesting . Recently, I returned from a 
tri p to China, and was pleased to see th at they are on a new program 
of reforestat ion. Tha t country has been so overburdened with people 
and abuse, you just don’t see any trees. I  went all the way to Peking 
looking for a blade of grass. No grass, no trees, nothing. I t ’s pretty 
dismal. B ut they’re starting to realize now the importance  of trees to 
thei r environment, and they’re on a fair ly strong program. Maybe we 
could export some trees to China, Mr. Bethel. [L aughter.]

I would like to say that the people in the audience are obviously 
interested in this subject since you have stayed here for nearly two 
hours. If  you want, you can leave your name and address or a card 
with our subcommittee staff assistant, Sande, and we will put you on 
a mailing list to keep you informed of future hearings  in this series 
on tropical deforestation.

I want to thank  all the witnesses, who have presented excellent 
testimony today.

The subcommittxie will stand adjourned.
[Whereupon, at 12:50 p.m., the subcommittee adjourned to recon

vene at the  call of the Chair.]
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The subcommit tee me t a t 10 a.m. in  room 2255, R ay bu rn  House  Office 
Bu ild ing , Hon. Don Bo nker (cha irm an  of  the subcom mit tee) pre sid ing .

Mr. Bonker. Th e Sub com mittee  on In te rn at io na l Or ga niza tio ns  wil l come to ord er.
We meet t hi s morning  fo r t he  second in a se ries  of  th ree hea rin gs  on 

the  issue  of  tro pica l de for es tat ion . Th is  is th e fir st tim e any con gres
sional  com mit tee ha s un de rta ke n an  exam ina tio n of  the causes an d 
effects  of  tro pica l de foresta tio n an d the possible solutions to  th is  problem .

Th e he ar ing toda y will  focus on in te rn at iona l organiza tio ns  whi ch 
have im po rtan t role s to play  in dev elopin g sou nd scien tific  and man
agement  systems  fo r tro pica l fo rest resources.

Thr ou gh  the ir  d eve lop ment ass ista nce  pro gram s in  eq ua tor ial  co un
tries , wh ere  near ly  99 percent  of  the  wo rld ’s tro pica l f ore sts  are  locat ed,  
mul til ater al  organiza tio ns  can co ntr ibute  to  gr ea te r na tio na l an d in 
tern at io na l un de rs tand ing of  th is  c omplex ecosystem and to fu rt her 
in g b alan ce d de ve lopm en t o f th is v as t resource.

Th e purpose of  to da y’s he ar in g is to inv est iga te th e pol icies an d 
pro jec ts of  i nterna tio na l organiza tio ns  in  dea lin g with  th e pro blem of  
tro pica l for est  dep let ion  and  deg rada tio n.

Ac cording  to several lea ding  exp ert s in thi s fie ld, in tern at iona l a gen
cies, i nc luding  the mul til ater al  len ding  in sti tu tio ns , have t radi tio na lly 
pursu ed socioeconomic de velopment schemes  with ou t re ga rd  to  ecolog i
cal con sidera tion s. Thi s is especially  true  w ith  res pect to  the  env iro n
me nta l im pact of  con ve rting  tr op ical  for est s t o ag ricu ltu ra l and gr az 
ing  land .

In te rn at io na l organiza tio ns  an d tro pica l coun tries alike  ha ve  fo und 
th at  the  c onversion of  t ropica l fo res ts to  o th er  uses ha ve  served  sh or t- 
te im  d eve lopmenta l goals .

But  th e ha ph az ar d deple tion of  th is  res ourc e c ould well  ha ve  devas 
ta ting  effects in  th e lon g run,  no t only with in  tro pi ca l cou ntr ies , bu t 
fo r the major  g ra in -p rodu cing  na tio ns  an d the wo rld  as  a w hole.

Our  dis tin gu ish ed  witnesses ha ve bee n ask ed to addres s th ei r rem arks  
to the tro pica l forest ac tiv itie s of  the  U.N. Fo od  an d Agr icul tu re  Or-
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ganizatio n, the U.N. Enviro nment Prog ram,  UNES CO, the World 
Bank, the Organization of American States, and other international 
organiza tions with which they are familiar.

I wish to welcome to the subcommittee our distinguished witnesses, 
all recognized experts in the field of trop ical forestry.

Due to  time constrain ts with several of our p riva te witnesses, I  ask 
tha t Dr. Myers, Mr. Hoffmann, Dr. Lovejoy, and  Dean Preston  pre
sent the ir testimony first. The subcommittee will then hear  from the 
admin istration witnesses: Dr. King,  of the Stat e Department, and Dr.
Kunkle, o f the U.S. Fore st Service.

Before we begin the hearing, we are fortu nate to be able to  present 
a sh ort film, produced by UN EP, e ntitled “Firewood.” The  film deals «
with the relationship between deforestation and the growing demand 
for, and shortage of, fuelwood in developing countries.

This film, I understand, is 10 minutes—so welcome to the afternoon 
matinee. It  will be short. Then we will proceed with our witnesses.

[Whereupon the film, “Firewood,” was presented.]
Mr. Bonker. Thank you. T ha t was an excellent film. I thin k it is 

a good place to begin with today’s hearings.
Would Dr. Norman Myers, Mr. Hoffmann and Dr. Lovejoy please 

come up to the  witness table ?
Dr. Myers is a consultant in conservation and development, author 

of “The Sinkin g Ark,” and a former consultant to U NE P who resides 
in Nairobi, Kenya. Mr. Hoffmann is acting directo r of the Inte rna
tional Ins titu te for Environm ent and Development and coauthor of 
“Bank ing on the Biosphere.” Dr. Lovejoy is vice president for science 
at the World  Wildl ife Fund.

Welcome, gentlemen. If  you wish, you can submit your written  
testimony f or the  record and summarize.

STA TEMENT OF NORMAN MYE RS, CONSULTANT IN  CONSERVATION
AND DEV ELO PME NT AND SEN IOR  ASSOCIATE OF WORL D WILD
LIF E FUN D— UN ITE D STAT ES

Mr. Myers. Mr. Chairma n, my name is Norman Myers. I work as 
a consultant. I am very  glad, si r, t o be here with you today  to  address 
what I believe is one of the most urgent topics in the entire develop
ment field.

I am also very glad to be here with you because I warmly welcome 
the strong initiative s tha t the U.S. Government has taken  to tackle 
this topic dur ing the pas t 2 or 3 years.

Sir, I thin k you are familiar  with the basic background  which I  *
have reviewed in my paper, and which I would like to put into the 
written record.

I would just like to review one angle and say that it  is becoming 
plain that tropical moist forests represent some o f the most valuable 
natu ral resources we have on Ea rth . The abundance and variety  of 
thei r biotic materials offer multiple utili tari an benefits to society right  
around the world, now and forever.

Ap art  from their  more obvious products, such as in dustr ial timber 
and fuelwood, they make many thousands of contributions through  
thei r genetic resources to modem agriculture, medicine, and industry.
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When we go to our neighborhood pharmacy with a medical pre
scription  there is one chance in two tha t the medication we collect 
owes its origin to materials derived from tropical moist forests.

To tha t extent, the existence and the surviva l prospects of these 
forests impinge upon the daily welfare of the lives of Americans and 
European s, as well as of Brazilians  and Indonesians.

In  terms of industrial products, a number of rain  forest trees pro
vide oils of diverse sorts. Some contain hydrocarbons, opening up the 
possibility of growing gasoline in the form of petroleum plantations.

We have all heard of the recent discovery of a st rain  of corn in one 
of Mexico’s moist forests, offering prospects of revolutioniz ing corn 

f  growing in many par ts of the  world.
On the basis of experience to  date, and duri ng the course of which 

a mere 1 percent of tropical forest species has been subject to intensive 
screening f or its potential benefits, it seems a statist ical certainty tha t 
these forests offer vast  reservoirs of materia ls to serve humankind, and 
from this stand point alone, I believe these forests can be considered 
to rank  among society’s most valuable raw materials with which to 
confront the unknown challenges of the futu re.

Yet, these forests and natu ral resources are being depleted more 
rapid ly than  some of our most precious minerals. I believe th is s itua 
tion represents one of the  most promising challenges for the inte rna
tional development decade of the 1980’s.

With in tha t context, Mr. Chairman , I would like to suggest tha t 
the trop ical forests have hith erto  been overexploited and underutilized . 
Most forms  of exploitation do not  take sufficient account of th e broad 
spectrum of materia l goods and environmental services that these 
forests have to offer.

I would like to see the main development agencies involved taki ng 
grea ter account of the full  range of produc ts and services that these 
forests have to  offer, rath er than concentrat ing, as these development 
agencies tend to  do, on only a pret ty narrow segment of materials.

Mr. Chairman, I would like to move on now very briefly to talk  
about the three intern ationa l agencies w ith which I am acquainted in 
this field; notably, the Food and  Agr icultu re Organizatio n, the U nited 
Nations Environment Program, and UN ESCO.

I have worked as a full-time staffer with FAO  and with UN EP. I 
would like to emphasize tha t we have only one United Nations, and 

* I wish to supp ort tha t entire  organization in whatever  way possible.
I think there is no doubt tha t in the forestry field we would have 

been a good deal worse off without the existence of FAO. But, at the 
same time, Mr. Chairman, I would like to  say, based on my experience 
of those organizations, tha t they could do a more substantive job in 
the tropical forest field, and tha t they could e xert far more assertive 
leadership.

I believe they are too inclined to t ake an approach which says that 
they must reflect a consensus of opinion among their member 
governments.

Now, there is some p oint  in tha t approach. They are, after all, the 
creatures or children, if you wish, of the ir member governments, and 
they are bound by the wishes of their  member governments.
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But,  at the same time, they could exercise more assertive leadership, 
take more initiatives , present new ideas more regularly, more system
atically, more substantively to their  member governments. Af ter  all, 
other U.N. agencies are capable of doing this.

We have the notable example of UNYCEF, which has a good track 
record in this regard. There is the  record of the World Bank, which 
takes a p retty tough stand sometimes with member governments.

I  believe that  if  these international agencies, with their  insti tutional 
constrain ts, can exert even aggressive leadership, then I  don’t see why 
FAO, UN EP and UNESCO could not follow on the same track.

I would like to add in conclusion, Mr. Chairman, tha t I believe these 
agencies would positively respond to more forceful guidance from 
member governments, including the United States, in this  tropical 
forest field.

It  may be difficult for the U.S. Government to  offer much of a lead 
insofar as the United States  is not even within the tropical forest 
biome. But I  do believe tha t there  is room for a tougher stance—and I  
use tha t phrase in considered fashion—a tougher stance on the  pa rt of 
member governments which these agencies would in the long run 
appreciate.

They might not say so. They might not like i t immediately, but in 
the long run I  think they would respond positively.

Mr. Chairman,  I  have dealt with various topics quickly and briefly. 
I would be glad  to come back to any of them and deal with them in 
more detail in answer to your questions. I would like to say very briefly 
in conclusion, if I may, a word about the Internatio nal Council for 
Research in Agroforestry  [IC RA F].  Is this pertinent to your 
hearing?

Mr. Bonker. Yes, please.
Mr. Myers. The number 1 cause of destruction of t ropical  moist fo r

ests is the forest farmer. I believe, according to my researches for 
the National Academy of Sciences. Fores t farmers are accounting 
for three-quarters  of the destruction o f tropical forests now occurring, 
and that that  propor tion will increase in the future. We are talking 
about a quarter o f a billion cultivators. Th at is a fa ir proportion  of the 
whole humankind.

To tackle this problem, a small coordinating cataly tic agency, 
ICR AF, was established in Nairobi a couple of years ago, in the town 
where I live. I am fam iliar  with  that agency. I  recognize its strengths 
and weaknesses.

ICR AF, Mr. Chairman, is about to go on to the back burner and 
may even go down the tubes through lack of funding and lack of 
support by member governments, by the internationa l community.

I believe this will be a major setback to the entire tropical forest 
field.

[The prepared statement of Norman Myers follows:]
P repared Sta teme nt  of Norm an Mye rs , Con su ltan t in  Conservatio n and 
Develo pment, and Senior  Asso cia te of W orld W ildl ife F und— Unit ed  States

My name is  Norman Myers, and I work as a Consultant in Conservation and 
Development, also as Senior Associate of World Wildlife Fund—U.S., from my 
address at  P.O. Box 48197, Nairobi, Kenya. I appear before you today having 
worked generally on the subject of tropical moist forests during the past several 
years, under the auspices of Rockefeller Brothers Fund, the U.S. National Acad-



emy of Sciences, the United Nations Environment Program (UNEP) and the World Wildlife Fund—U.S. During that  time I have produced a number of publications on tropical moist forests, dealing notably with the issue of undue depletion of these forests. My writings have focused on the causes of depletion processes and patterns. Who is actually wielding the chainsaw and the axe, who is motivating these tree fellers, how far  do people right around the world (not jus t in the tropical countries concerned) contribute to depletive processes through their  marketplace  consumers’ demand for tropical forest products such as hardwood timber and fuel-wood, what  is the role of giant timber corporations based in developed nations? My writings have also looked at the consequences of gross degradation of tropical moist forests, notably in terms of loss of species and genetic reservoirs, climatic dislocations at both local and global levels, and other “ecological backlash’’ effects, plus economic repercussions fo r tropical forest countries and for the entire community of nations.
My two main publications in this area have been “Conversion of Tropical Moist Forests”, being a report for the National Academy of Sciences, published by the National Research Council in April 1980; and “The Sinking Ark,” Pergamon Press, Oxford and New York, September 1979. I have also published a lengthy number of papers and articles in both the professional lite ratu re and in popular publications; I  enclose copies of these writings, which you are welcome to enter into your record.
In brief review of my findings, tropical moist forests (TMFs) cover some 9 million sq. kms. or 3.6 million square miles, in the three  major regions of the tropics. Ecologically they constitu te the most complex and diverse biome on earth . Biotically they constitute by far  the richest biome on earth , harbouring some 40-50 percent of ear th’s 5-10 million species. In terms of commercial raw materia ls, they contain ear th’s larges t stocks of hardwoods, making specialist timber one of the leading commodities in expor t t rade from the  entire developing world.
At the same time, TMFs are less known to science than  any other biome. We unders tand next to nothing of the ir ecological workings, not even of their  most basic physiobiotic relationships, community dynamics, and energy flows. In 1972, the Tasady tribe was discovered in Philippines’ rainforest, separated from the outsde world by a mere 15 miles of forest, and apparently isolated since neolithic times. We now know more about certain sectors of the moon’s surface than we know about the depths of many TMFs.It is becoming plain tha t TMFs represent some of the most valuable natu ral resources on earth.  The abundance and variety  of thei r biotic mater ials offer multiple util itar ian benefits to society now and forever. Apart from their  more obvious products such as industria l timber and fuelwood, they make many thousands of contributions, through thei r genetic resources, to modern agriculture, medicine and industry. Examples include vincristine, a drug from a rainforest  plant tha t now allows a child with leukemia an 80 percent chance of remission as compared with only 20 percent, in 1960. TMFs offer many other anti-cancer drugs, together with compounds tha t assist with hea rt disorders and other major categories of human sickness. The World Health Organization is currently searching for mater ials to manufacture a safer and more effective contraceptive pi ll; the agency believes that  its best prospects lie with anti -fert ility compounds from plan ts of TMFs. A host of new foods are available  from TMFs, while many improved varities of existing crops are to be found only in TMFs, such as the perennial strain of corn tha t has recently been discovered in Mexico’s montane forests, with prospect of revolutionising corn growing (by eliminating the need to plough and re-plant) in broad regions of the world. A number of TMF tree species produce oils of diverse sorts, opening up the possibility of “growing gasoline” in the form of petroleum plantations.On the basis of experience to date, during the course of which a mere 1 percent of TMF species have been subject to intensive screening for thei r potential util itar ian  benefits to society, i t seems a stati stica l certainty tha t TMFs harbour vast reservoirs of genetic mater ial tha t could serve many pragmatic  purposes of humankind. From this standpoint alone, TMFs can be considered to rank amongst society’s most valuable raw mater ials with which to confront the unknown challenges of the future .
Yet TMFs and thei r species stocks a re being depleted more rapidly than some of ear th’s most precious materia ls. Considering tha t the potential contribution of TMFs to humankind’s long-term welfare has scarcely been tapped in comprehensive and systematic fashion, this surely represents one of the most promising challenges for the International Development Decade of the 1980s.
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This dimension of the TMF situa tion has been dealt with in some detail in 
order to emphasise tha t the impending demise of TMFs would mark a signifi
cant economic setback to society, in both the developing and developed worlds. 
The decline of TMFs is a concern not for researchers into abstruse biology 
and other forms of esoteric-seeming science. It should be a priority interest of 
political leaders, economist planners, development technocrats, and whoever 
else is charged with the survival prospects of an exceptionally valuable sector 
of ear th’s land surface.

Despite the extensive stocks of valuable mater ials they have to offer, TMFs 
have been widely exploited in less than  rationa l fashion. In fact they are now 
undergoing disruption and depletion more rapidly than any other biome. So 
broadscale are some patterns  of mis-use and over-use, tha t if present trends 
persist—and they are likely to accelerate—substantial trac ts of the biome 
will become grossly degraded, if not destroyed outright, by the year  2000; and 
still large r trac ts may survive only in impoverished form beyond another few 
decades. It  is not too much to say that TMFs are undergoing depletion, in both 
quan titative and qualitative senses, at a rate  surpassing that  for virtually 
any other  high-value stock of na tural resources. In the view of many authorita 
tive observers, another half century could well see most of these forests reduced 
to degraded remnants, if not eliminated altogether.

As noted, there  is a difference between quantitat ive and qua litative depletion— 
a difference tha t it is impor tant to recognize. A useful generic term is “con
version”, meaning any kind of broad-scale exploitation of TMFs tha t results 
in marked modification of primary (sometimes known as “virgin” ) forest, 
to the extent t ha t i t is reduced to a  secondary or some other  form of significantly 
altered  forest. In other words, “conversion” can entail any kind of a substan
tial  change for a primary forest, especially insofar  as it depletes the abundant 
and diverse ecosystems of the forests with  their  ext raordinary  rich biotic stocks 
of species. Thus “conversion” is a term tha t need not be limited to outright 
elimination of the  forest, but can include var ious degrees of degradation,  disrup
tion and impoverishment of primary forests  and thei r ecosystems.

If  one wishes to come up with a figure for “depletion per  minute,” one could 
suppose that  the curren t conversion ra te is somewhere between 40 and 50 hectares 
per minute (100-125 acres ). This is about twice the rate  tha t has been previ
ously proposed. True, in many areas  a primary forest will have been converted 
to a secondary forest, and will thereby remain a forest, albeit of severely impov
erished sort. Thus there is validity to a recent EAO report by Lanly and 
Clement, 1980, to the effect tha t tota l and permanent  elimination of forest 
cover amounts to only 10-12 hectares (25-20 acres) per minute.

If  present conversion patterns persist—and they are  likely to accelerate—the 
TMF biome will undergo fundamental transformat ion within the foreseeable 
futu re of the  next few decades. This will represent  a biological debacle to surpass 
virtua lly any other tha t has occurred since li fe’s first emergence on the planet 
3.6 billion years ago. At around the same point in time, viz, about  3 decades into 
the next century, the ear th’s known stocks of oil deposits look likely to become 
exhausted;  and it is difficult to envisage which event—the end of the earth’s 
fossil petroleum reservoirs or the end of TMF’s—will engender the greatest 
impact on society’s ultimate  well-being.

[Fr om  Develo pment Forum,  U.N. publi ca tio n]

W hose  H and on th e  Axe ?

(By Norman Myers)
Tropical rain forests a re declining in area. How fast  is debatable. Some observ

ers believe they could be virtual ly gone by the end of the century, others think 
some could last  a good while longer. Beyond doubt, however, is the fact  tha t 
they ar e being steadily depleted.

Does it really mat ter if they are disappearing? Matter to whom? And how 
much does i t matter , in comparison with other things tha t mat ter?  Whose needs 
are served by destruction of tropical rain forests, and at  what  cost to whose 
opportunities for a bette r life in other ways? Were we to try to reverse the 
process and conserve tropical ra in forests, should we pursue this as an overriding 
objective, or should we rather  do w hat we can within the framework of trying 
to enhance long-term human welfare in al l manner of directions?
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Against a background of these questions, there  is need to consider tropical rain forests as natu ral resources of significance not only for  the  countries where they are located but to the community at  large—both now and in the longer- term future. It is within this context tha t the challenge of what to do about tropical rain forests can be perceived as par t of the problem of global inte rdependence, with al l that implies for the north-south dialogue.
AG EN TS  OF FOREST DES TRUCT ION

In recent years, there has been booming demand on the  par t of the developed world for the kind of timber tha t makes up over ninety percent of tropical forests—hardwoods. Hardwoods are  favoured for housing construction, for finished products such as furniture, paneling, fixtures and packing and tran sportation materia ls, and also for wood-based panels such as plywood, veneer, particle  board and fibre board. Hardwood forests of temperate zones have been steadily depleted, or are coming under greate r protection in order to meet environmental interests and, as a result, exploitation pressure is increasingly directed towards the tropics (tables 1 and 2). In 1950, the developed world imported 4.2 million cubic metres of tropical hardwood timber, and in 1973, 53.3 ; i t is projected to take 95 million by the year 2000. Of course, tropical regions use a lot of h ardwood timber themselves, but the amount has littl e more than doubled since 1950, whereas developed-world imports have increased fourteen times, until the total has recently surpassed consumption by all tropical countries combined.
TAB LE 1.— CO NS UM PTION OF TROP ICAL INDU ST RIAL  TIMB ER

Country/region
Millio n cubic meters Projected

1950 1960 1970 1973 1980 1990 2000

Japan.. ......................................................................... ....................  1 .5 4 .6 20 .1 28. 9 35 38 48United S ta te s .. ................................ ......................... ................................ 8 2 .2 5.1 7 .2 10 15 20Europe........ ...................................................................__________ 1.9 6 .2 10 .5 17 .2 21 27 35
Total : 3 import ing regions.......................... ..................  4 .2 13. 0 35 .7 53.3 66 80 95Trop ical producing regions ........................... .............................. 21.0 34.0 42 .6 46. 5 66 117 185Rest of wor ld .................... ............ ..................... ....................  1 .0 2.1 4 .2 9 .0 13 18 23
Grand to ta l..........................................................................  26. 2 49 .1 82. 5 10 8.8 145 215 303

Source: Cliff,  1973, and Pring le, 1976.

Tropical forest countries earn an appreciable amount of foreign exchange through their wood exports, over $3000 million in 1974. So the countries in question have good reason to believe tha t forest exploitation contributes to thei r welfare, and could contribute far more. Given the  impoverished s tate  of most of their  citizens, it is difficult to argue with this aim—provided tha t efforts to meet immediate goals do not pre-empt opportunities to accomplish long-term goals of similar  sort, and provided tha t other  legitimate interests, such as humanity’s natura l her itage in tropical r ain forests, are not unduly or necessarily diminished.It  is this trade-off between immediate development and long-term conservation tha t raises major questions. Does selective logging of a few commercially a ttractive tree species leave the forests in a permanently impoverished sta te? Presen t logging techniques often lead to many of the remaining trees being damaged beyond recovery. Surveys in southeast Asia reveal tha t average logging can leave between one-third and two-thirds of residual trees effectively wrecked. With grea ter care (for example, cut trees could be extracted by helicopter) the damage could be reduced by half. But less destructive exploitation would raise timber prices for the principal consumer, the developed-world citizen—and to tha t extent, this  consumer, who is presumed by the timber corporation to prefer prices as low as possible, is implicitly involved in once-and-for-all “mining”, instead  of sustainable exploitation, of the  forests.Moreover, the timber companies in question are often multi-nationa l corporations based in North America. Japan  and Europe. These corporations sunnl.v the capital, skills and technology without which Indonesia, the Ivory Coast and other countries would not be able to exploit thei r forest  resources at such headlong rates.
From these various standpoints, then, developed nations bear a degree of responsibility for w hat is  happening to t ropical r ain forests.
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TH E  CATTLE RA NC HE R

A majo r f act or of forest elimination in Lat in America is the  catt le ranc her.  To meet growing demand in the affluent world for beef, rain fore sts are  being replaced with  artif icia l gras slands. As an instance of foreign-inspired  exploitat ion,  seve ral fast-food chains in the  U.S.A. find i t is cheaper to obtain hamburger beef from pa rts  of Cent ral America th at  were recen tly virgin  fore sts but are now catt le-r aising pas ture land s, than to purchase thei r m eat from conventional  sources in the U.S.A. During the 1960s, Cen tral  America’s beef production increased by almo st one hundred  per  cent. Not th at  the  add itional  beef went into local stom achs : almost  all the e xt ra  output  was exported  to the U.S.A.A sim ilar  scene applies in the  Brazilian Amazon. An increasing number of ranc hing enterprise s the re are  foreig n owned, for example, the King Ranch of Texas,  Mitsui from Jap an,  Liquigas from Ita ly,  and Volkswagen from West  Germany—all produc ing beef in pa rt  to meet export markets.
This t ren d o f inc reas ing beef expor ts again  highlights  the relat ionships  between developed-world lifes tyles  and the  changes overtak ing developing-world environments. Not that  the affluent consumer in North  America and Europe wittingly  stim ula tes the spread of ranc hing in the rain fore sts of trop ical Am erica; yet he does it  effectively and increasingly.

TH E SL ASH -A ND-B URN CULTIVATOR

A fu rth er  major agent in forest  des truc tion  is the slash-and-burn cult ivator. Before he became so numerous, thi s man could ope rate  as a shifting cul tiva tor,  apply ing a style of agr icu lture th at  allowed him to make sust ainable use of the  foreig n environment. However as  human numbers, have  increased  to a point where cul tivato r communi ties find themse lves with  less space to move around in, they have tended to make intensive as well a s extensive demands on the fores ts, un til  local ecosystems can no longer recover. Occupying arou nd two million square kilom etres  in the trop ical forest zone, they are  accounting  for an additional 100,000 square kilometres each year . Tha t, at  le ast,  is  the minimum es tim ate; the actua l are as could be fa r g rea ter.  To stem this tide  of slash-and-burn dest ruct ion,  it is necessary to increase  the sus tainab le prod uctivity  of the cul tivato r’s croplands, so that  he senses less cause  to move in to fresh tra cts of forests every few years . Bu t improved agr icu lture require s a  number of inputs,  notably fer tili zer  to make a patch of cropland productive year af te r year.  When fer tili zer prices have been pushed  high due to the  price hike on the pa rt of the  o il-producing countries, and  are kept  high due to excessive  demand on the  pa rt of rich countrie s (Americans use as much fer til ize r on the ir gardens and golf courses  and cemeteries as all slash-and-burn cul tivato rs pu t tog ether) , the  forest  far me r sees lit tle  opportun ity  to a lte r his style  of agr iculture.
These  are the  resource  re lationships among the global community—and th e economic-ecological linkages between  cul tiva tors  who chop down the  fore st and people living  many horizons away. Whose hand is really on the axe?

CO NS EQ UE NC ES  OF DEPLET ION

If  the t ropical rain forests  a re sub stantially wiped out, o r grossly degraded, t he  consequences will  be many and varied.
For sta rte rs,  the trop ical  coun tries in question will lose a source of poten tially  renew able foreign exchange earn ings through hardwood exports. If  these countries, however, decide th at  they pre fer  to liquidate their  forest cap ital  in order to finance other more pressing, or app arently more suitable, forms of development, th at  is their  sovereign righ t. Simi larly , rich-world countries , through foste ring exploitation of hardwood fore sts to the  e xtent of excessive  cutting, will lose the prospect of supplies of spec ialis t timb ers in the  future . If  these affluent nations, however, decide they pre fer  to rely  on potenti al substitute s af te r trop ical ha rdwoods give out, that  is the ir sovereign  right.

Reg rett able as they are,  these  cons ideration s are fa r from the whole story. From  the  s tandpo int  of interdependency rela tionship s among the global community, some fur the r, and ultimately more important, issues  arise. Were trop ical ra in  forests to be large ly wiped out, thi s could have a major impact on c limates . Ap art  from probable consequences on a local scale (such  as reduced  rainfa ll and greater  runoff) , there are  possible consequences for  regions fu rth er  afield. For example, it  is considered on the  card s that  cleared forestl and s would reflect
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greater solar heat  than when under thick vegetation, and in turn this could lead 
to changes in the global picture of a ir circulation, wind currents and convection 
patterns—with, as  a  not unlikely outcome, a decrease in rainfall in tlie zone be
tween 40 and bo degrees north, including the great  grain-growing territories  of the 
temperate regions.

At the same time, elimination of the tropical rain forests could contribute to a 
build-up of carbon dioxide in the earth’s atmosphere. Until recently, it was be
lieved tha t although increased combustion of fossil fuels was releasing growing 
amounts of carbon dioxide into the atmosphere, the increase was being aosoroed 
partly  by the oceans and partly by the ear th’s biota, especially by forests. 
Now, however, the destruction of forests in the tropics could be contribut
ing to a build-up in the amount of carbon dioxide released into the atmosphere— 
with all tha t entails for a “greenhouse” warming of the ear th’s climates.

PRAGMA TIC RE ASON S FOR CONSERVATION

A fur ther crit ical consequence could be the loss of a large portion of the ea rth’s 
stock of species. Of perhaps ten million species tha t are thought to exist on earth, 
between two and four million live in trop ical rain forests. It  is not unrealistic  to 
suppose that , within the foreseeable future  of, say, three or four decades, we 
could lose at least  one million species, possibly many more. This would represent 
an irreversible loss of the unique resources of humanity’s natura l heritage. 
Aesthetic and ethical arguments aside, the re are  strong economic factors  in favour 
of safeguarding species. Wild animals and p lants serve many pragmatic purposes 
of immediate uti litar ian benefit to mankind. Genetic reservoirs make a significant 
contribution to modern agriculture, to medicine and pharmaceuticals, and to 
industria l products.

To consider agricu lture first, tropical rain forests contain many wild relatives 
of modern food crops. Modern crops, that have been developed through a refined 
process of “genetic engineering” on the par t of crop breeders, require constant 
“topping up” with fresh germ plasm in o rder to res ist new types of disease, envi
ronmental pests and the like, as well a s to increase productivity and nutritive  
content. I f tropical forests were to disappear , then gone too would be wild genetic 
reservoirs for several staple items of modern agriculture. To give an idea of eco
nomic values involved, groundnuts worldwide have suffered from leaf-spot dis
eases—a problem that proved surmountable by using resis tant varieties selected 
from wild forms in the rain forests of the Amazon among other areas. The annual 
value of eliminating the diseases is estimated , by the Internationa l Crop Research 
Ins titu te for the Semi-Arid Tropics, a t $500 million. Similar large-scale benefits 
could be documented for rubber, coconut and palm oil.

To consider a furth er aspect of agricul ture, pest control is assisted through 
certain plants tha t produce chemicals to repel insects or inhibit  the ir feeding. 
The main areas  to locate these  plants are  tropical rain forests, with thei r excep
tional variety of plant species. Pest control can likewise be advanced through 
selective breeding of adapted species of insects (see Mazingira No 3/4, p 92)—a 
method th at could prove more effective and economic in the long run, and result 
in less environmental disruption, than broad-scale application of persistent  toxic 
chemicals. Fo r instance, the little-documented ichneumonid wasps in tropical rain 
forests comprise possibly one quarte r of a million species, certa in of which could 
be used as predators and parasites of insect pests.

LEA DIN G SOURCE OF ENERGY

As for medicines and pharmaceuticals,  many of the star ting  mater ials are 
found in wild plants and animals. One group of important drugs, alkaloids, are 
derived from the nitrogenous substances in certain plants. To date, a mere two 
per cent of the planet’s estimated 200,000 flowering plant species have been 
screened for alkaloids, producing about 1,000 different forms—and the most 
abundant sources of alkaloid-producing plants are tropical rain forests. Several 
alkaloids seem likely to prove active against var ious forms of cancer, while others 
are used for cardiac complaints, and still others show therapeutic promise against  
hypertension.

In terms of industria l processes, a single example will suffice. Tropical forests 
could serve as a leading source of energy. Green plants  capture the energy of sun
light and convert i t into food and fuel. It  was this process of photosynthesis that  
originally gave rise to m ateria ls which now’ appear as oil, na tura l gas and coal.
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How to cut out the 3,000 million years tha t have been required to transform ancient green plants into petroleum, and to harvest the stored solar energy of present day plants?  Photosynthetic plants are by fa r the simplest way for man to collect and store solar energy, and tropical forests, with their  higher rates  of photosynthesis (they fix carbon at a rate of approximately  one kilogramme per square metre per year), could supply appreciable amounts of energy on a sustainable basis. Indeed, some est imates suggest that the total energy available in the new growth of tropical forest material each year  could match almost ha lf the world’s present consumption of energy. Among the techniques fo r extrac ting energy from forest mater ial is pyrolysis, or the heating of oiganic mater ial in air-free  containers. The process releases a crude light oil, a mixture of gases, and a flaky char. Especially promising for this purpose could be hardwood plantations  for ultra-rapid production of biomass, utilizing close-spaced plantings, coppice regeneration, and mechanical harvesting afte r the style of row-crop agricul ture. Within tropical rain forests there could be a range of hitherto  l ittle-apprec iated tree species, with a capacity to be genetically adapted for super-swift growth under varying environmental conditions.

All in all, it seems a statistica l certainty tha t the genetic reservoirs of tropical rain forests contain source mater ials for many pesticides, improved crops, new foods, medicines, contraceptives and aborti facien t agents, and indus trial goods. These benefits could accrue to the whole of mankind in perpetuity, provided the species survive. Equally to the point, however, is tha t many of the benefits would accrue, for the foreseeable future a t least, to fat-cat communities way ou tside the tropical forest zones. After all, most developing-world citizens do not live long enough to contract cancer or hear t disease.
WH EN  US ING KLEENEX

So the decline of tropical rain forests implies a situation where we either all win together or we lose together. At any ra te, in the long run. In the shorter term, some may win more than others. So maybe the lucky guys, the rich nations, should subsidize those countries tha t feel grea t pressure to over-exploit and eliminate thei r for est s; in other words, the outside community should offer inducement to tropical-forest countries to safeguard at least a part,  perhaps one-third of thei r forest trac ts in the form of parks  and of conservation units where limited and sustainable  exploitation is permitted. After all, most of the developing countries in question are in no position to designate extensive trac ts of forest land a s “off limits” to development; and thus they are unlikely, through thei r own efforts, to meet a pressing conservation need—the setting aside of representative examples of forest ecosystems, in order to safeguard  a significant slice of mankind’s natural heritage.
It  is right  and proper for developed-world conservationists to bewail the decline of tropical ra in forests. But while doing so, they might use fewer Kleenex.

F ores ts for P eo pl e1 

(By Norman Myers)
In front of the podium of the recent Eighth World Fores try Congress, held in Jak art a, stood a tree stump with an axe sunk into it. In this enlightened day and age, when much is heard about planting  forests rather  than cutting them down, one might have expected a more suitable symbol of the fores ter’s profession, for example a pine seedling. Still, perhaps it was not so out of place in the host country, Indonesia, which, with the second largest bloc of tropical moist forest, 480,000 square miles or 13 percent of the entire biome, has leased out most of its forest estate to interna tional timber corporations.By co ntras t with this visible token, the UN Food and Agriculture Organisation, which sponsored the congress, st ruck a different note when it  selected the  theme:  “Forests  for People”. Most of the 2000 delegates from more than 70 countries followed this line of thought right  from the s tart . The opening session, on Forestry For Rural Communities, emphasized tha t forest ry should not be viewed as an arcane  ar t practised by a few technocrats with an eye to timber-

1 F irs t appeared in New Scientist, London, England, Dec. 21-28, 1978.
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hungry marke ts many horizons (if not continents)  away. Rather , and  especially 
in developing countries,  fore stry  should  be perceived as an act ivity that  poten
tial ly impinges, direc tly and  da ily, on the lives of human communities in forests’ 
imme diate  environs .

For  one thin g—and pre tty obvious at  that—fores ts could offer a sustaina ble 
source of fuelwood for the  two billion pea san ts of the Third World who often 
find i t costs as much to h eat  the supperbowl as to fill it. Forest s do not generally 
perform thi s function, but they could do so if foreste rs were to broaden their 
focus from produc tion of ind ust ria l wood to establishme nt of village woodlots. 
True, this could prove an expensive proposi tion: at  a minimum cost of $100 per 
hec tare  for  fast-growing euca lyptus or pine, the  outlay would be in the order  
of $2 billion. But the price  tag does not  seem so large  when it is regarded in 
rela tion  to something more tha n “just  for est ry” . Developing world peasants who 
cannot find fuelwood often burn  catt le dung  instead . According to FAO es timate s, 
one tonne of dung used as fuel ins tead of as fer tili ser  may mean a loss of 50 
kg of food gra in ; so 400 million tonnes of dung used in thi s man ner in pa rts  of 
Asia, the Nea r East and Africa each year, could be costin g 20 mil lion tonnes of 
grain, enough to supply the  prote in needs of around 60,000 people—a price  that  
puts a fresh perspective on th e investment figure for vil lage woodlots.

For  a second, and not  so obvious, thing, fore sts can help ru ra l communities 
through the ir wate rshed effects. For ty per  cent of developing-world farme rs live 
in valley lands, and so depend heavi ly on the  “sponge effect” of forests in sur 
rounding catch men t areas. When forest s disappea r, rainy-season suppl ies of w ater  
tend to be released in floods, followed by months-long droughts.  In pa rts  of  Indo
nesia, Mala ysia and Philippines, the  green revolu tion is losing momentum as 
farmers in these  fores ted zones find they  can no longer look for reg ula r supplies 
of irr iga tion wa ter  for their  multiple crops of bumper-harvest rice each year. 
In one t hir d of the  rice-growing land s of Sou thea st and Southern Asia, it  is now 
common for  floodwaters to flow deepe r tha n 0.5 met res a t some stage  of the 
growing season, more tha n can be tole rated by the high-yielding var iet ies  of rice 
with the ir sho rt stems.

PROBL EMS OF EROSION

In addition , ru ra l communities  find th at  defo restation affects not  only the ir 
agr iculture. Their  prospects for locally generated energy likewise decline when 
rese rvoirs and  hydropower instal lat ion s suffer through erosion-caused sedimen
tatio n. The Mangla Rese rvoir  in Pakis tan  receives about 100 million tons of sedi
ment  each year , four-fi fths from the deforested catchment of the  Jhelum River. 
The reservoir  was bui lt to last  for  one hundred  years, but  most of its  capac ity 
could well be lost within ha lf that  time. Moreover, reforesta tion of wate rsheds 
can read ily be shown to be a paying  proposition . In the Poza Honda  River basin in 
Ecuador, economists believe th at  the  life of 71 silting-up rese rvoirs can be 
extended by an average of 25 yea rs through  watershed conse rvation measures 
costing $1 million, producing benefits worth $2 million. Regrettably , this kind of 
cost-benefit reckoning is stil l in its  ear ly stages , and only 1 per  c ent of measures 
requ ired for wate rshed reha bil ita tion worldwide a re under way.

If  watersh ed conservation ass ist  downstream communities  living many miles 
away from the forests a t issue, something  sim ilar  applies to people living still  
fa rth er  afield. Several  ma jor  cities  of Colombia have  to pu t up with  elect ricity  
rationing as a consequence of widespread defo resta tion. Inh ab ita nts  of Panama 
City are  threate ned  with  epidemics due to inad equate supplies of good-quality 
water. As the Panama Cana l fills up with washed-off soil, it grows less able to 
handle o utsid e cargoships. In Tha ilan d, waterw ays  th at  once provided a n energy- 
efficient tran spo rta tion have  become too choked with  sil t debr is to be n avigab le; 
now th at  add itional defo resta tion-caused troubles, notably  disast rou s floods, a re  
spreading to broad sec tors of th e c ountry, the Tha i government h as decided to use 
extraord ina ry powers of summary judgment, even execution,  to  pun ish una uth or
ised cutt ing  of forests.

The second session of th e congress, “Fores ts for Food”, pu rsued the same theme 
of community-wide benefits ava ilab le from fores ts. Delega tes hea rd how 70 per 
cent of an ima l protein  consumed by the people in forest are as  of southern Nigeria  
is made up of fore st wildlife , w’or th $27 million a year. In the  Tones lap area of 
Kampuchea (Cam bodia), fish outpu t in flooded swamp forests  can be 10 times 
higher  per  un it area than in some of the best fishing grounds of the  Atlant ic. 
Moreover, forests produce not only food for humans but  also feed for  livestock. 
In Nepal, tree leaves make up about 25 per  cent of the  ann ual  inta ke of cat tle  
and  40 per  cen t of buffalos. Similar examples abound.



SH IF TIN G  CULTIVATORS

This amounts, however, to little  more than a hunter-gatherer type of food production. A more systematic form, albei t pre tty haphazard , is practised by the shifting  cultivator. At least 200 million of these people farm three million square kilometres. They clear away patches of forest,  raise crops for a few years until the soil loses i ts fertili ty, then move on to another patch of forest. Their growing numbers now make intensive as well as extensive demands on forests, to a point where local ecosystems no longer enjoy a sufficient fallow period to recover. Shifting cultivators now constitute the prime source of forest dest ruc tion ; even if al l lumbering and fuelwood collecting were halted, many tropical forests would still be headed for terminal trouble within jus t a few decades. The most hopeful strategy to tackle this problem lies with agroforest ry. The rationale is to encourage the shi fting cu ltivator (also other peasan t farmers) to plant trees rath er than chop them down. Mainly through financial incentives, it persuades the cu ltivator  to establish a planta tion of fast-growing trees on a patch of already-cleared forestland at the same time as he plants his food crops. When the cultivator is ready to move on, the planta tion trees will have closed their  canopy: result, a restored forest cover. In order to promote this new concept, a pioneer organisation has jus t been set up in Nairobi, called the International Council for Research in Agroforestry.
Eventually, the congress got round to the beloved theme of old-time fores ters, indust rial wood, meaning pr imarily  timber and paperpulp. There were the usual statistics, about how global timber needs for solid wood are projected to increase, during the last quar ter of this century, from roughly 1500 million cubic metres to something over 3000 million cubic metres. Demand for woodpulp is likely to expand from around 265 million cubic metres to something over 1000 million cubic metres, the increase due mainly to the spread of literacy in developing countries. Both categories of demand are certain  to direct increased exploitation pressures toward tropical forests, which, for the past two decades, have been steadily declining in both quanti ty and quality due to misuse and over-use. Although they comprise 55 per cent of the  Earth ’s forest stocks, tropical forests currently contribute only 15 percent to world trade  in forest products, and the countries in question believe they have good cause to increase their  proportion. Countries such as Brazil and Indonesia which have extensive forests, still spend millions of previous foreign-exchange dollars eacli year on imports of paper- pulp, so they can hardly be blamed if they wish to convert increasingly large portions of their  virgin rainfo rests—biotically the richest of Earth’s ecosystems— into newspapers and schoolbooks.
To the  chagrin  of trad itional foresters, however, the discussion of “Forests for Industr ial Development” soon moved on to innovative forms of indust rial use. Minor forest products, such as essential oils and gums, turn  out to be not so minor in certain countries: India  produces flavourings and perfumes, shellac, essential oils, exudates, resin, rat tan s and drugs worth $125 million per year. Other Asian countries export waxes, insecticides and weedkillers, latexes of various forms, disinfectants and other medicinals and a host of additional phytochemicals. The potential to establish “forest indus trial complexes” in tropical regions is great and growing. Lignin, available in abundant forms among the extraordinary diversity of tropical forests, is used in the manufac ture of plastics,  ion-exchange resins, rubber reinforcers, fertilisers, vanillin, emulsions, aspha lt strengtheners, dispersants for oil-well drilling, ceramic processors, and soil stabilisers. Cellulose is used to produce rayon and plastics, phenols, furfu ral, and formaldehyde, and serves as a raw mater ial for hydrolysis to sugar. “Wood engineering”, or synthesis of various wood components (particles, fibres, strands, flakes) with non-wood components (plastics, metals, minera ls), points the way to entirely new types of prod ucts ; for example, the  yellow handle of the everyday screwdriver is made from a mixture of wood and plastics, and the same for spectacle frames. Scientists have even developed a “paper swimsuit”. Possible new products along these lines already total 3000.
Many innovative approaches of similar sorts could encourage forest  exploiters to make more efficient and systematic use of tropical forests—in marked contra st with present practices, which have been described by Dr. K. F. S. King, former director of FAO’s Forest Department, as “primitive, costly and wasteful”. In the light of these possibilities, plus many more tha t are not yet identified but are almost certainly  on the cards, there is prospect tha t tropical forests could eventually featu re nodes of industrial development, where manufac turing



146

and processing indust ries utilise raw materials drawn from a surrounding  sea of 
relatively undisturbed forest.

Finally came a session on “Forest ry for Quality of Life”—a topic distinct, 
presumably, from “Quantity of Livelihood”. Apart from obvious items such as 
tourism and recreation, scientific research, education, and environmental 
amenity, the congress considered a few left-over items tha t had not been con
veniently included under any other heading. So much for the hierarchical rank
ing of “Quality of Life” in the congresses’ pecking order of subjects for discussion.

AN IMPORTANT GENETIC POOL

Yet this session brought up what some observers consider to be among the 
most important of all “products” of forests, genetic resources. Tropical moist 
forests in part icular are rich in animal and plant life, probably harbouring half, 
if not more, of the Ear th’s species. If, in accord with a not pessimistic prog
nosis, present patte rns of overexploitation persist, the next few decades could 
see gross degradation if not outright destruction  of most tropical moist forests. 
This could mean the elimination of hundreds of thousands of species, conceivably 
many more—we do not yet know how many species exist in these forests, only 
tha t they tota l several millions. It  is hardly  unreali stic to suppose tha t we are 
losing one species per day right now. This represents the irreversible loss of a 
unique resources tha t could offer util itar ian  benefits to global society now and 
forever.

When we take a drug prescribtion to a chemist, there is one chance in two that  
the medical p reparat ion we pick up owes its production to startpoin t materials  
derived from wild plants and animals. The US National Cancer Ins titu te believes 
tha t if tropical moist forests disappear, this  could represent a major setback to 
its anti-cancer campaign, on the grounds tha t tropical moist forests are a prin
cipal repository of anti-cancer drugs. Almost all natu ral mater ials tha t go into 
current contraceptive pills derive from a wild yam in Mexico, a plant tha t resists 
domestication ; the World Health Organisation is searching the plane t for source 
materia ls for new contraceptive pills, more effective and safer than the present 
types, and believes tha t the most abundant stocks of potential anti fert ility  ma
teria ls occur in tropical moist forests . A similar  story could be told for modern 
agriculture. The situation for indu trial raw materia ls has already been outlined.

The best way to safeguard  tropical forests’ genetic reservoirs is through set
ting aside representative examples of forest ecosystems. According to the 
theory of island biogeography, we need to think in terms of comprehensive net
works of protected areas, totalling as much as 10 percent of the entire biome 
(equivalent to the  United Kingdom se tting the whole of Wales aside, plus some).

So far, the amount of tropical moist forests set aside amounts to only 1.5 
per cent of the zone. Recent plans on the par t of tlie three largest  countries 
in question, Brazil, Zaire and Indonesia, could raise the proportion to 2.5 or 
even 3 per cent. A good way to go.

Already the practica l application of genetic reservoirs suggests tha t tropical 
moist forests rank among humankind’s most precious natura l resources. If cur
rent rates  of destruction continue, let alone accelerate, there may be l ittle left 
of these forests within another three  to five decades. That  is roughly the time- 
span during which the Earth ’s es timated oil deposits are likely to run out. Two 
critical resources, apparently due to be exploited to exhaustion within the 
foreseeable futu re (though one of them is a potentially renewable resource) : 
it is difficult to know which event would have the more serious repercussions 
for humani ty’s welfare.

CLIMATIC CONSEQUENCES TOO

Moreover, apa rt from the genetic resource benefits, which hitherto have 
tended to accrue to those communities tha t have the technological know-how 
to exploit them, there is a further  dimension to the tropical forest issue and one 
tha t surprisingly was not raised at the World Forestry Congress. Widespread 
deforestation in the tropics could lead to increased reflectivity of sunlight in the 
equatorial zone (the “albedo effect” ) and to a build-up of carbon dio ide in the 
Earth ’s atmosphere. Both these processes could upset global climatic patterns, 
and result in warmer drier  weather for  certa in northern latitudes, notably for the 
US grain-growing belt. The US could then find itself with too little  food, rather  
than too much, in what could be a far  hungrie r world.

Meantime, responsibility for deforestaton in the tropics cannot be placed 
solely at  the door of the tropical countries in question. They are encouraged 
to over-harvest their  forest stocks in order to feed developed-world appetites
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for tropical hardwoods and other specialist timbers. They could be dissuaded from over-rapidly converting thei r virgin rain forests into sources of paperpulp if, for example, the US, by fa r the largest consumer of paper products, were to recycle more than 20 percent of the 40 million tons of wastepaper tha t it discards each year—an amount great er than all the paper utilised by the entire developing world. Tropical forest  countries are olfered strong incentives by multina tional corporations (non-timber concerns such as Volkswagen. Liquigas and Goodyear among them) to eliminate their  forests in favour of man-made pasturelands, on which to raise  cattle for export to beef markets in affluent na tio ns; according to marketplace prices, which do not consider environmental costs, it is “cheaper” to produce beef in Amazonia for hamburger chains in North America t han to grow the meat in the United States. Long-term progress in the shifting-cultivator front  is less likely to be achieved as long as certain  prerequisites of stabilised agricul ture, for example, fertili ser, are kept beyond the purchasing power of improverished peasants, through inflated demand on the par t of developed nations tha t utilise more ferti liser  on their  golf courses, truck gardens and cemeteries, than  is consumed by all 200 million shifting  cultivators put together.
Scarcely any other natura l resource, with the possible exception of oil, reflects the interdependent relationships of one-Earth living than is so far  tropical moist forests. A suggested theme for the Ninth World Forest ry Congress, to be held in anothe r six years’ time, could be “All Fo rests for All People”.

C omments  Foresters and Tropical Forests 1 
(By Norman Myers)

Tropical forests seem headed for a new lease of life. They need it. For years they have been declining in quant ity and quality, partly  due to loggers and fuel- wood gatherers , pa rtly due to shifti ng cultiva tors and other farme rs who convert forests into croplands. I f p resent patte rns of misuse an d over-use persisted, there could be litt le left of tropical forests within jus t a few decades.
All the more welcome ar e four recent initiatives . Firs t, the Food and Agriculture Organization has launched a programme for  community forestry. This aims to highlight ways in which developing-world forests  (primarily tropical forests) contribute not jus t to sectoral interests, such as timber production, but also to community-wide needs through, for example, their  capacity to limit soil erosion and flooding. To relieve hapha zard exploitation of natural forests, the programme proposes a  broad-scale effort to e stablish man-made forests , notably in the form of village woodlots. There is strong emphasis on local consultation. The people who, through fuelwood gathering, have depleted n atural forests are to be closely involved in establishing and maintai ning “their ” forests.
Secondly, the World Bank has published a sector Policy Paper on forestry  which stresses the non-wood products  of forests, notably thei r environmental services. Through thei r “sponge effect”, forest s help to safeguard watershed systems, and thereby promote the regular release of water  downstream for the benefit of farmers who need dependable water supplies for crops and livestock, and city dwellers who require clean water  for domestic use. After allocating only $240 million to forestry between 1963 and 1976, the bank is to beef up its lending to $500 million over the ne xt five years.
Thirdly, the Inter natio nal Council for Research in Agro-Forestry has been set up in Nairobi. I ts rationale is to encourage shifting cultivators, among othe r peasant farmers to plant  trees rath er than chop them down. Mainly through financial incentives, it persuades cultivators to establish plantat ions of fas tgrowing trees on patches  of already cleared forest land at the same time as they plant  food crops. By the stage when a cultivator has exhausted the ferti lity  of his crop patch and is ready to move on, the planta tion trees have closed their  cano py: result, a restored forest cover. The strate gy aims to tackle the number one cause of tropical forest des truc tion : 200 million shifting cultivators with thei r growing numbers now make intensive as well as extensive demands upon forests, to a pont where local ecosystems can no longer recover.
Fourth,  the Eighth World Fo restry Congress, held recently in Jak arta, focused on the entire spectrum of products available through forestry. It  looked not only at timber and fuelwood, but also indus trial mater ials such as oils and gums, drugs and a host of organic chemicals, genetic resources, food of myriad sorts, livestock
1 F irs t appeared  in New Scient ist, London, England, Nov. 30, 1978.
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fodder, and diverse environmental services. Titled “Forests  For People”, the 
congress devoted only a small pa rt of its  time to the timber industry , preferr ing 
instead to deal with society at  large  and a bevy of benefits derivable from forests. 
In marked contra st with the past, the congress emphasised an expanded form of 
fores try—a multiple-sector activity  tha t offers many things to many people.

All this means tha t foreste rs need no longer operate as apparent rivals to 
agricultu ralis ts and other  development practitioners. Hither to, there has been a 
tendency to view one dollar allocated to forestry as one dollar less for “true 
priorities” such as good production. Fa r from being competitive with other 
development interests, the forester should serve a complementary function. For 
example, by helping to ensure year-round flows of good-quality water, he can 
support the green-revolution agronomist, the livestock expert, the hydropower 
engineer, the public hea lth official, technocrats of a dozen sort s and conditions. 
The forester can make a greatly  increased contribution to two leading strategies 
for the Third World—meeting basic human needs and integrating rural develop
ment.

In many instances, however, a new kind of fores ter will be required—a. pro
fessional who instinctively  sees the enti re forest as well as  stock of board feet 
and who can keep in view the needs of the throngs of people living near forests. 
Equally, the new-style foresters should bear in mind the needs of human com
munities—for example, urban residents, who live many horizons beyond their  
immediate purview but whose levels of living likewise depend on the healthy 
functioning of forest ecosystems. A new type of forestry,  about and by people, 
is emerging. Forests are too importan t to be left to the conventional forester.— 
Norman Myers.

CO NSER VA TION  OP FO RE ST  A N IM A L  AN D PL A N T  GEN ET IC  RE SO UR CE S IN  TR OPICAL  
R ain fo res ts  

(By Norman Myers)

A SPEC IAL  PA PE R PR ESENTE D AT EI GHTH  WORLD FORESTR Y C0 NG RE S8

INTRODUCTION

When fores ts are exploited fo r thei r products, some disturbance ensues for the 
forest land ecosj stems. In particular, disruption can be significant if not severe 
for plant and animal species th at find their habitats  in the fores t. The more com
plex are  forest communities, the more susceptible they are to disturbance—and 
this applies especially to tropical rainfores ts, which feature  a much richer array  
of species than temperate-zone forests. In fact, tropical rainfo rests contain a 
grea ter abundance and diversity  of species than any other biome on earth, be
tween 2 and 4 million of the ea rth ’s endowment of 10 million species (Baker, 
1974; Farnsworth and Golley, 1974; Golley and Medina, 1975; Lowe-McConnel, 
1969; Meggers e t al., 1974; Myers, 1976 and 1978; Raven, 19<4; and Richards, 
1966 and 1973).

The same comments apply of course to the genetic resources represented by 
these species. Beyond doubt, tropical rainforests constitute by far  the richest 
stock of genetic reservoirs on earth. For convenience in this paper, however, the 
analysis tha t follows will deal with species rather than w’ith genetic resources 
per se; and, by the same token, will r estr ict itself primari ly to genetic diversity 
among rather than within species.

The paper will also confine its focus to the tropical rainfores ts, rath er than 
consider all forms of forest. This is further  pertinent insofar  as tropical rain
forests are undergoing more basic and rapid modification at the hand of man 
than  any other biome. Tropical rain fores ts are certainly declining in total expanse. 
Just how fast they are declining is debatable, though most observers agree tha t a 
large  proportion could become grossly altered, if not outright destroyed, by the 
end of the century (Gomez-Pompa et al. 1972; IUCN, 1975; Persson, 1974 and 
1977; Prance and Elias, 1977; Sommer, 1976; and Whitmore, 1975). Moreover, 
considering tha t many forest species, notably insects, ex ist at low’ densities and 
with localised distributions, a tra ct of fo rest does not have to be entirely wiped 
out for a number of its resident species to be eliminated.

Thus it is not unreali stic to suppose that, within the foreseeable future, the 
fundamental modification of tropical rainforests could lead to the disappearance
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of as many as  one million species. In fact, it is likely th at, right now, at least one species is disappearing in tropical rainfo rests each day, and before many more years go by, we may face a situation  where one species goes extinct each hour.Extinction of species represents an irreversib le loss of a unique resource. This type of environmental impoverishment differs from other more common types such as pollut ion; when w ater bodies are fouled or the atmosphere  is tr eated  as a garbage can, we can, i f we change our minds about the process, clean up the pollution. By contrast,  species extinction is final—and the consequence falls not only on present society but on all generations to come.This is no t to say, of course, tha t conservation of species should be considered an absolute value. When tropical forests  are exploited, their  products generate many benefits, such as foreign-exchange earnings, for the countries concerned. So a question of tradeoffs a ris es : conservation of species should be perceived within a context of development needs overall. The central issue is not “Let’s save species, whatever  the cost” ; rathe r, we should ask whose needs are served by conservation of species, and at  what cost to whose opportunities for a better li fe in other ways. In other words, should we seek to conserve species as an over-riding objective, or should we ra the r do what we can within a framework of trying to enhance longterm human welfare in all manner of directions?

PRAGMATIC PURPOSES OF SPECIES CONSERVATION
Fortunately species offer many util itar ian services of immediate benefit to society. These pragmatic purposes enable conservation of species to rank as a mode of forest use tha t merits regard alongside other  forms of forest  use.Throughout the world, people increasingly consume food, take medicines, and employ industria l mater ials tha t owe the ir production to genetic reservoirs and other startpoin t m ateria ls of animals and plants from tropical rainfores ts. Given the needs of the future,  species can be reckoned among society’s most valuable raw materials. Any reduction in the diversity  of resources narrows society’s scope to respond to new problems and opportunities. To the  extent  tha t we cannot be certain  what needs may arise in the future, it makes sense to keep our options open, provided tha t a strategy of t ha t sort does not unduly conflict with other predominant purposes of society. This conservation rationale applies to humanity’s endowment of species more than to virtua lly any other category of natura l resources.
In fact, the problem of disappearing species could eventually be seen as one of the grea ter “sleeper i ssues” of the late 20th century. It  is difficult to visualise a challenge more profound in its implications, yet less appreciated by the  general public, than tha t entailed in the wholesale elimination of species and the ir genetic resources.
Present utilisat ion of species runs into many thousands of forms. The main categories are modern agriculture,  medicine and pharmaceutica ls, and industria l processes.

(a ) Modern agriculture
Tropical forests offer a range of entirely new food sources (Biotrop, 1976; Cacanindin, 1976; Jong et al., 1973; Meijer, 1969; Rifai, 1977; Whitmore, 1971; and Williams et al., 1975). In Indonesia alone, around 4000 plant species are thought to have proved useful to native peoples, yet less than one tenth have come into wide use (Ka rtaw inata and Atmawidjaja, 1974). A hither to uncultivated fru it of Southeast Asia’s forests, the mangosteen, has been described as “perhaps the world's best tasti ng fru it” (U.S. National Academy of Sciences, 1975). Also in Southeast Asia, the winged bean, a tropical counterpart of the soybean, could offer a first-rate source of protein (Masefield, 1975). In Malaysia, a number of crops—ramutan, mango, lime and durian—have wild relatives surviving in the forests, many of them with potential to become economic plants in thei r own right, while a new ci trus  fru it has recently come to light (Stone, 1972). A vine from tropical forests of southern China, known as the Chinese gooseberry, bears fru it with juice 15-18 times richer in vitamin C than orange juice (U.S. National Academy of Sciences, 1975). Numerous leafy vegetables are available  from tropical fore ts (Oomen, 1971; and Samson, 1971).Moreover, tropical moist forests  contain many wild relatives  of modern food crops. These crops, the refined products of genetic engineering, require constant “topping up” with fresh germ plasm in order to resist  new types of diseases and pests, environmental stresses, and the like, as well as to increase productivity
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and nutri tive content. To give an idea of economic values involved, groundnuts 
worldwide have suffered from leaf-spot diseases—a problem tha t proved sur
mountable through resistent varieties from wild forms in the rainforests of the 
Amazon among other areas. The annual value of eliminating the diseases is esti
mated, by the International Crop Research Inst itute for the Semi-Arid Tropics, 
at $500 million. Similar large-scale benefits could be documented for rubber, 
coconut and palm oil.

To consider one furthe r aspect of modern agriculture, pest control can be as
sisted through certain  plants tha t produce chemicals to repel insects or inhibit 
thei r feeding. The main areas to locate these plants is t ropical rainfores ts, with 
thei r exceptional variety of plant forms tha t have co-evolved in balance with 
thei r insect associates.

Pest control can likewise be advanced through selective breeding of adapted 
species of insects—a method tha t could prove more effective and economic in 
the long run, and result in less environmental disruption, than broad-scale ap
plication of persistent toxic chemicals (Borror and DeLong, 1971; Huffacker, 
1975; Huffacker and Messenger, 1977; U.S. National Academy of Sciences, 1976; 
and Van Den Bosch and Messenger, 1973). For instance, the little-documented 
ichneumonid wasps, comprising possibly one quar ter of a million species in 
tropical rainforests , could offer much potentia l as predators and paras ites of 
insect pests.
(5) Medicine and pharmaceuticals

Plants and animals from tropical rainforests have contributed a wide range of 
drugs and pharmaceuticals, including analgesics, antibiotics, cardio-active drugs, 
anti-leukaemic agents, enzymes, hormones and anti-coagulants (Altschul, 1973; 
Clause et al., 1970; Kreig, 1964; Krochmal and Krochmal, 1975; Schery, 1972; 
Swain, 1972; Thomson, 1975; Treose and Evans, 1972; and Ucko and Dimbleby, 
1969). As many as one half of all prescriptions written in the United S tates each 
year contain a drug of natural origin as sole active ingredient or as one of two 
or more main ingredients, while the growing value of higher plant medicinals 
in the United States is presently put at  well over $3 billion (Farnsworth , 1973; 
Farnsworth  and Morris, 1975). The United States is especially dependent upon 
imported plan t mater ials for most of its botanical resources for medicines— 
these imports coming especially from tropical  rainforests.  Of 76 major medicinal 
compounds obtained from higher plants, only seven can be commercially produced 
at competitive prices through synthesis.

An exceptionally valuable group of drugs comprises the alkaloids. These organic 
alkaline compounds, including strychnine, cocaine and nicotine, derive from 
nitrogenous substances found in certain categories of plants, notably in tropicsfl 
rainfo rests (Robinson, 1974, Webb, 1969). To date, only two percent of the ea rth’s 
250,000 flowering species have been screened for alkaloids, producing nonetheless 
about 1000 substances. Among the more valuable are the glycoside alkaloids, 
used for cardiac  complaints, and  a number of related alkaloids that show ther
apeutic promise aga inst hypertension. The pyrrolozidine and acronycine alkaloids 
look likely to prove active against several forms of cancer, and other  recently- 
discovered alkaloids help in the treatm ent of leukaemia.

A fur ther group of drugs is of increasing importance—those that serve as 
contraceptives and abortifacients (Applezweig, 1975 and 1976; Farnsworth et.al., 
1975; Munslii, 1972; Swain, 1972). Well known are the steroid precursors, iso
lated f rom various plants of  tropical rainforest  origin. Many forest-living peoples 
are acquainted  with plant products tha t serve as contraceptives (Kostermanns, 
1963; Salcedo, 1970; Schultes, 1972; Tamson, 1974). For example, Indonesia’s 
National Biological Inst itute has found a tree tha t is used by local people as a 
spermicide, while certa in forest plants of South Pacific islands serve as a first- 
month abortifacient  (Wenkliam, 1974). The World Health Organization is re
viewing 4000 p lant species th at are used to regulate ferti lity in different p arts  of 
the world (World Health Organization, 1977).
(c) Industria l processes

A range of industrial items are available from a single rainforest  region, 
Southeast Asia. Notable are  gums, l atex, camphor, dammor, resins, dyes, waxes, 
tannins,  ra ttan s, bamboos, guanos and ethereal  oils (Bene et al., 1977 ; Cacanindin, 
1975; Murphy, 1974; Robbins and Matthews, 1974; Stout and Schultes, 1973). In 
the wake of the cyclamate controversy, there is greater need than ever for a 
suitable non-nutritive  sweetening agent, and many plant pigments, such as
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carotenoids in fruit s, serve as att rac tan ts in natu re, so almost certainly  are non-toxic to mammals including man ; there is prospect of several sources of sweeteners among plan ts of tores ts in Southeast Asia, whose fruits have exceptionally suitable tastes  (Baker, 1970). The natokely tree of Madagascar, thr ea tened with extinction, contains a rot-resis tent oil tha t could prove useful for tropical furn iture among many other  purposes (Tinker, 1971).Especially important forest products are oils, in view of the present cost of petroleum-based lubricants. Of 0400 plants recently screened fo r new oils, waxes and gums, promising leads have been revealed by 460 (U.S. Department of Agriculture, 1976). Principal candidates include a number of palms and other tree species of the Amazon rainforest (U.S. National Academy of Sciences, 1975).Perhaps most important of all, tropical rainfo rests could contain plant  species tha t offer potential as sources of energy. Green plants  capture the energy of sunlight and convert it into food and fuel. It  was this process of photosynthesis tha t originally gave rise to mater ials for geologic formation of oils, natu ral gas and coal. How to cut out the one th ird of a billion years tha t have been required to transfo rm ancient green plants into petroleum, and to harvest the stored solar energy of present-day plants? Photosyn thetic plant s a re by far the simplest way for man to collect and store solar energy, and tropical forest plants, with thei r high rates  of photosynthesis (the forests  fix carbon at  a rate  of approximately one kilogramme per square metre per year) could supply appreciable amounts of energy as a sustainable basis (Alich and Inman, 1974; Bassham, 1976; Brown, 1976; Calvin, 1976; Chiang et al., 1976; Clifton and Tatum, 1976; Earl, 1975; Hayes, 1976 and 1977; Hammond, 1977 ; Inman et al., 1977 ; Lichtin, 1974; Pollard, 1576; Poole and Williams, 1976; Sarkonen, 1976; Schauffler, 1976; Szego and Kemp, 1974; U.S. Energy Research and Development Administration,  1976; Wilke, 1975; Williams, 1975; Young, 1975). Indeed, some estimates suggest th at the tota l energy available in the new growth of tropical forest mater ial each year could match almost half the world's present consumption of energy (Bene et al., 1977 ; Earl, 1975; Hibler, 1976). A foremost technique for extracting energy from forest mater ials is pyrolysis, or the heating of organic material in a ir-free con tain ers; the process releases a c rude l ight oil with around 75 percent calorific value of ordinary oil, also a mixture of gases and a flaky char.Especially promising for this purpose could be hardwood planta tions for u ltrarapid production of biomass, utilising close-spaced plantings, coppice regeneration, and mechanical harves ting after the style of row-crop agriculture. Among tropical rainfo rests could be a number of tree species with little-recognized capacity for super-swift growth under varying environmenta l conditions; one example to reach recent prominence is the giant  ipilipil (Benge and Curran. 1976; Brewbacker, 1975 ; U.S. National Research Council, 1977).In Ghana, a U.S. AID-supported research project  suggests t hat a 40,000-hectare plantation  of fas t-growing trees could produce energy equivalent to 500,000 tons of coal per year (togethe r with food crops interp lanted  among the trees, around 60,000 tons of peanuts  and 54,000 tons of corn). A capital-intensive  plantation of the same size but with sophisticated  processing facilities, could produce 50,000 tons of methanol, 12,000 tons of pyrolytic  oil. 150,000 tons of ammonia fertilise r, 17,000 tons of char, and 80,000 k ilowatt  hours of electricity  per year (together with 60,000 tons of peanuts and 50,000 tons of corn) (Chiang et al., 1976).All in  all, it seems a stat istical certa inty tha t tropical rainforests, with their  vast genetic reservoirs of plant  and animal  species, contain source m aterial  for many new goods, improved crops, pesticides, medicines and drugs, contraceptives and aborti facient  agents, and industria l goods. These benefits could accrue to the  whole of mankind in perpetuity, provided the species survive.

Some conservation proposals
A principal way to safeguard species and genetic resources is through parks and reserves.
Regrettably, tropical rainfo rests feature few such protected areas:  in South America, only 0.67 percent of the  forest zone, in Southeast Asia 1.8 percent, and in Africa 2.67 percent (almost all in one country, Zaire ), (Dourojeanni, 1075). By contras t, preliminary estimates suggest tha t as much as 20 percent of tropical rainforests need to be preserved, in select localities covering distinct ecosystems, in order to ensure preservation of biotic communities with the ir endemic components. Moreover, since many species in this highly differentiated biome are characterised by localised distr ibution,  a  few large parks  and reserves would not



suffice to  p rote ct the range  of  biotic d iver sity . An extensive  and stra tegically sited 

netw ork is needed.
Indee d, accord ing to the theory of isla nd biogeography (Cody and Diamond, 

1975; Diamond, 1775 and 1976; Diamond and  Jones, ±9<8; Diamond and May, 
1976; Lack, 1976; MacA rthur,  1972; Mac Arthur  and Wilson, 1967; May, 1975; 
Mayr, 1977; Simberloff, 19*6; Simberloff and Abele, 1975; Slaty er, 1974; Sullivan 
and  Schaffer, 1975; Terborgh, 1973 and 1974a  and b; Willis, 19»4; Wilson, 1974; 
and  Wilson and  Willis, 1975 ), a crit ica l minimum size for a trop ical- forest park  
could sometimes be large indeed, if , say, 9 0  percent of an orig inal ha bit at is 
grossly  dis rup ted  throu gh man ’s acti vities, and the remaining  10 percent is pro
tected as a park or reserve,  we can expect to eventually save no more tha n about  
ha lf of t he species rest ricted to the p ar tic ular  ar ea. Even in protec ted are as cover
ing several thou sand squa re kilometres,  some species with  special ised cha rac ter 
is ti c s  w ill  have negligible prospects of ult im ate  survival.  I n fact, it  is probab ly t ha t 
some species, notably wide-ra nging  predators , will be e ventually  doomed even in 
parks  as larg e as 10,000 sq. kms.

To cons ider a few examples, wild fr ui t tree s in Malays ia’s low land rain forest 
occur at  low densitie s. A sam ple survey of 676 hec tare s has  revea led few species 
with more tha n 24 individual trees per  100 hectares, while 11 out of 18 species 
have  fewer tha n 13 trees per hecta re. So if, as is likely, each species requires 
10,000 tree s to provide an adequa te gene pool, considerable ter ritor ies  will have to 
be set aside  to safe guard these species (Whitmo re, 1975 ). In the same region, 
hornb ills, possibly requ iring  minim al populati ons of 5000 indi vidu als to ensure  
ade qua te gene pools, will need between  2000 and 10000 sq. kms, and  monkeys, 
wit h simila r-size d popula tions, anywhe re from  250 to 3000  sq. kms. (Medw ay and 
Wells, 19 71 ). Cer tain  forest anim als must move long distance s to find the re
sources they need; for example, a numb er of butte rflies depend on amino-acids 
from pollen in cer tain  kino s of pla nts  in orde r to sus tain the ir egg production, 
and  they sometimes have  to travel  seve ral kilom etres to find sufficient pollen 
stocks (Ehrl ich , 1974) ; so an  are a of less tha n several hun dre d sq. kms. is likely 
to be inade qua te for these butter flies.

All in all, one can surmise th at  an abso lute  minimum size for  a trop ical  rai n
forest park should be 1000 sq. kms., and 2500 sq. kms. a working minimum, until  
such time as we achieve be tter u nde rsta ndi ng of forest  ecosystems.

The Amazon
Considering the  impo rtance of the  Amazon—the region is believed to be the 

rich est single biotic zone on ear th, with at  lea st one million species—it  is wor th
while to review  the situ atio n in some detai l. We now know th at  the Amazon is a 
highly heterogeneous region. Fa r from  being one vas t wet fores t, only limited 
sectors receive year- round rain fal l. The  lowland basin is divided among several 
ecological zones, such as the  varz ea floodplains, the igapo swam pfore sts and the 
upla nd forests  of the ter ra  firme. In view o f this diver sity,  a consid erable  number 
of ecosystems will need to be brought unde r prote ction  if a rep resentativ e net
work is  to be establis hed.

The prospect  has been illum inat ed by a number of studies of the  Amazon’s 
rece nt past. Following the clim atic changes of the late  Pleistocene with the ir 
period ic dryin g-out of the  forest zone, a series of sixtee n “refuges” for surviv ing 
species merged—and these  refuge s stil l fea tur e high levels of endemism  (Brown, 
1975; Haffe r, 1969 and 1974; Pran ce, 1974; Vanzolini and  Willia ms, 1970; Van 
der Hammen, 1972: and Wing, 1973).

Clearly, conservation sho u’d focus on thes e prio rity  area s. Still  more recent  
resea rch has  identified eight phytog eographic zones, or sub-div isions of the 
Amazon, with  charac ter isti c floral—and  t hus  fau nal —commun ities (Pr anc e, 1974, 
1976 and 1977 ). These zones req uire  re pre sen tati ve protect ion.

Tra nsl ati ng  these rese arch  findings into a conservation programme works out 
somew hat as follows (Wetterb erg  et al.,  1976a and b) . Suppose each of the eight  
sub-divi ion s mer its three prote cted  are as,  each park or reserve comprising 2950 
sq. kms. (10 00  sq. miles ) (th e optim al size would vary  with  the  na tural com
mun ities  a t sta ke ) ; this  would amo unt to 62,160  sq. kms. In addi tion , a number 
of sma ller  par ks and reserves  would be required, notab ly to prot ect species of 
highly limi ted range, uniqu e micro-habitats, and excep tional  loca lities such as 
turt le- or bird-nesting are as; thre e such add itional are as  in each sub-division, 
comprising  1000 pq. kms each, would amo unt to 24,000 sq. kms. Cer tain  protected 
are as would need buffer zones arou nd the ir perim eters , to hold off man-derived
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disturbances from ou tsi de ; i f each such str ip were  10 kilometres wide, the  are a involved woulu be 08,400 sq. kms. The overa ll to tal  would be ju st  under 185,000 sq. kms., an appreciable amount  of ter ritory —but less tha n 3 percent of the Amazon region’s 0.5 million sq. kms.
To uate , Braz il has  established one major Amazon park , of approxim ately  10,- 000 sq. kms., and a fu rth er  p ark  is proposed for the region, of 50,000 sq. kms. But  neither of these areas would do much to meet the co nservation p rioriti es indicated by the  pa tte rn of “refuges”. P eru’s Manu Par k, 15,000 sq. kms., and  Venezuela's Cana ima Park, around 10,000 sq. kms, are more suitably  located in this rega rd. In  audition , Braz il p lans  to cr eate a serie s of new p ark s and reserves tota ling  175,- 000 sq. kms. by 1070 (Wet terberg, 1077), though how fa r thi s major extension will afford  protec tion to crit ical  areas, cannot be judg ed todate. By con tras t, it  is known t ha t a number of pockets of spices endemism, in fact  fo ur of the Pleis tecene refuges , fal l enti rely  with in those pa rts  of the  Brazilian Amazon that  have been designated  a s growth poles fo r intensive development through ca ttle ranc hing and smal lholder cultivatio n, while major pa rts  of other high -priority conservation foci overlap with  development are as  (Prance,  1977). If  any one of these refuges were  to be eliminated , a l arge number  of species would go with i t.

Conclusion
Thus the  challenge of conserving species conc entrations and  genetic rese rvoirs in trop ical  rain forests . Not only is the  trop ical  rainfo res t zone considered to be, from an ecological standpoint, by fa r the  most diverse zone on ea rt h ; from a scientific  s tandpoin t, it is by f ar  the least known of t he ma jor  biom es; and, from a conservation standpoint, it is undergoing more rap id disrup tion and des truc tion  tha n any o ther  biome.
Mr. Bonker . The subcom mit tee  will  tak e note  of  wh at  you say  on th at  m att er .
Mr . Hof fmann.

STATEMENT OF ROBERT THOMAS HOFFMANN, ACTING DIRECTOR,
INTERNATIONAL INSTITUTE FOR ENVIRONMENT AND DEVEL
OPMENT

Thomas Hoffmann, the  Acting  Director of the  Int ern ati onal Insti tu te  for  Environment  and Development’s Wash ington  office, is an intern ational lawy er specia lizing in development and energy questions. He has  wri tten , spoken, and  testif ied before Congress recen tly on intern ational energy issues (“Fuel  for  the  F ir e : the  R eappraisal  of Mu ltil ate ral  Energy Aid” in “Energy Policy,” December 1978; and with  Brian Johnson, “Bypassing  Oil and  the  A tom : the Poli tics of Aid and  World Energy” in  “Energy Policy,” Jun e 1979). He is an Execu tive Dire ctor  of the International Development Conference, and  has law degrees  from the Univers ity of Oxford and  New York Unive rsity , where he was a Root-Tilden Scholar.
Mr. H offman n. Th an k you,  Mr.  C ha irm an.
Pe rh ap s I sho uld  beg in by stat in g th at  as an organiz ati on , the In tern at iona l In st itut e fo r En vi ronm en t an d Developm ent  has  3 or  4 ye ars’ experience of  researc hin g and wo rk ing close ly wi th the W or ld  Ba nk  and  othe r majo r mul til ater al  dev elopment  o rgan iza tio ns  on the  whole ran ge  of  issues associated wi th envir onme nta l pro blems  an d nat ur al  resources ma nageme nt in dev elopin g cou ntr ies .
I was asked to speak ge ne rally  to th at question, as well as to  the  quest ion  of  the W or ld  Ban k’s tro pica l de foresta tio n program . I  wi ll beg in wi th the  issue of  fo restr y and fini sh wi th the more gen era l topic.
I  wou ld like to  pu t th e W or ld  Ba nk ’s pr og ram in per spe ctive by sayin g a bi t more a bout the na tu re  o f t he  prob lem  t hat No rman Myers  was ju st  descr ibi ng ; nam ely , the pro blem of  fa rm ers mo vin g into for est ed  areas.
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There are a lot of different reasons why the people living on 
the forest front ier are in motion, but I think I  can sum, up two or three 
of them.

One is tha t mobile farmers move into new areas, grow crops for a 
few years, and move on to previously forested areas because they are 
moving into areas where th e soil is not good and it will support fores
try  but not crop agr iculture.

A second type of example occurs when farmers  take over what 
looked like very well-conceived government-sponsored settlement 
programs. These people will ordin arily  ignore boundaries, so that  
forest preserves will be forgotten. An area is meant for gradu al agri 
cultural expansion—suddenly the area is overwhelmed.

A thi rd type of case occurs where nobody was reallv plann ing on 
agric ultural development at all, but a road will be b uilt into an un
populated area, maybe to brin g out minerals or timber. B ut i t is almost 
inevitable in most of the countries we are talking about tha t settlers 
follow roads, to move into new areas. So sometimes areas are colonized 
which are total ly unsuitable for agriculture. There are no controls, no 
forestry  service, no management, no planning at all, tha t would have 
been established in an area like that.

Perha ps the thin g to say about the World Bank—in response to all 
this—is tha t the W orld B ank is not a conservation organization. It  is a 
development finance organization. So we will certain ly be disappointed 
if we expect the World Bank to exercise global leadership in conserv
ing what remains of  the world’s forests.

But we can expect—and I  hope th is committee and the U.S. Govern
ment will demand—that the Bank’s development program s in the 
agric ultura l areas and rura l development show much gre ater sensitivi
ty to the global conservation challenges tha t are emerging, and help 
countries w ith th eir conservation problems, whenever they are making 
agric ultural loans or forestry loans in these countries.

I don’t think the World Bank can be asked to set up  a global pro
gram to  respond to something like tropical deforestation , bu t i ts coun
try programs should have a cumulative impact on a widespread 
problem.

I also th ink  the Bank could be more responsive in countries where 
forests are parti cular ly threatened. I think  we can expect financing 
of specific conservation components in all World Bank projects that 
utilize forest areas.

I would even include in this assistance and encouragement, per
haps aggressive encouragement, as Dr. Myers suggested, to countries 
in the tropics to set aside protected areas of forests t ha t are adjacent 
to or contiguous with the forest areas tha t they are developing with 
settlers or agriculture .

The World Bank is beginning to do al l of these things . A lot of it 
is laid out in their  forest ry policy paper, which you have. They can 
do a lot more, a great deal more.

I would like to say something about tha t and the very natu re of 
the World Bank ’s programs. A lot of things that the World Bank 
does are sector-oriented or topic-oriented. But the problem is often 
tha t an area of activity will be narrowly  conceived. Thi s is certainly 
true  of the World Bank’s approach  to environment.
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I t  is also, I  am af ra id , true  of  the W or ld  Ban k’s ap proa ch  to 
forestr y. That  fo restr y sec tor  pa pe r is rea lly  alm ost  a mode l of  fo r
es try  dev elopm ent  pol icy.  I t has ha d a major  im pact in the W or ld  
Ban k on fo restr y proje cts , whi ch is to  say  tho se proje cts  th at  the y 
ca ll fo restr y pro jec ts.

I am n ot sure it  has ha d a m ajor  o r even  s ign ificant im pact on ag ri 
cu ltu ra l pro jec ts,  a nd  on ru ra l dev elopment  project s.

Th e fo restr y len ding  prog ram over the  las t 3y2  years  ha s to tal ed  
abou t $500 millio n. Th e ag ric ul tu ra l dev elopm ent  prog ram is $3 bi l
lion in 1 ye ar  alone. So  the factors of  scale  are very im po rta nt . In  
th e in ternal  workings of  a burea ucrac y as lar ge  as the W or ld  Ba nk , 
it  becomes a m at te r of  ge tti ng  the ri gh t peo ple  to ask  the righ t 
questions.

I would like to  me ntion  th e th ree typ es of  prog rams th at  the  
W or ld  Ba nk  does  t ha t can  have a di rect  im pa ct  on the general  prob 
lem of  deforest ation .

One  is th ei r general  prog ram, which  is abou t to  grow, I  un de r
sta nd , by a signif ica nt orde r of  magnit ude, fo r firewood rep lenish 
me nt pro jec ts, re foresta tio n,  and aff ore sta tion wi th fa st  grow ing 
species, the  pro blem discussed in the film. I  un de rs tand  th at  they  are  
plan ni ng  a new pr og ram th at may reach abou t $200 mi llion  a year  
be ginn ing next  yea r.

Th e second type  of  W or ld  Ba nk  loa n th at sho uld  be mentioned 
toda y is the  est ab lishm ent of  lar ge  fo restr y pl an ta tio ns  to  pro vid e 
tim be r fo r fo restr y proje cts , in du st ria l fo restr y,  or  pu lp  an d pa pe r 
mi lls  an d so on. Re ally, they  are  becoming a lot  be tte r at  th is  in the  
last  few years.

I t  is te rr ib ly  im po rtan t to  empha size th at re pl an tin g an d pla nned  
land  m anagem ent i s alm ost  a lwa ys cal led  fo r if  a  f ores t i s bein g cle ar 
cut . Th ey  do th is  in most of  th ei r proje cts , bu t no t always. I t  ten ds  
to  be expensive .

I  th in k in  some proje cts  pe rhap s—one in Gu yana , as an example — 
th ere is such an  elem ent of  scientifi c unc er ta in ty  as to w ha t w ill h appen 
to  the fores t are as  as they  are  cut , an d there sho uld  be more at tent ion 
to  r ep lant in g th an  has  been given.

Th e th ird—an d re tu rn in g to  the mo st difficult—are a is wha t the 
W or ld  B an k should  do wh en it  is invo lved in a gr icul tu ra l a ct iv ity , and  
wha t once was fores t area. The ma in th in g is to  know w ha t is goin g to 
ha pp en  ag ricu ltu ra lly  b efo re you  move in—to  have  l an d ma nageme nt 
ac tiv ity , measure the  soil,  mea sure the  wa ter, un de rst an d the ag ric ul 
tu ra l ca rry ing capacit y of  the  lan d so once  t he  fo rest beg ins  to  be cut , 
there is some ide a o f w ha t co ntrols  ar e ne eded.

I  don’t th in k we wa nt  to  go int o the whole ran ge  of  specific  pr o
gram s—some of  it  is in  my sta tem ent. Ju st  le t me say,  very specific  
que stio ns need  to  be asked by the  W orld  Ba nk  in  plan ni ng  these  p ro j
ects,  an d the y are no t asking  the m ea rly  eno ugh in the pl an ni ng  of 
la rg e ag ricu ltu ra l and po pu lat ion se ttle me nt pro jec ts.

For  example , a quite  w ell-known example, in Ind onesi a is that  the re  
is a  vas t G ove rnm ent  p ro ject  moving people from the island o f J av a to  
the isla nd of  Su matra . Th ere  reall y is some que stio n as to wh eth er 
any body, th e B ank, the G overn ment,  an ybo dy, has done  adequate  p lan
ni ng  as to the  ch arac ter ist ics  of  the are as they  are moving the people 
into.
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I think we will leave it at tha t on the question of the World Bank’s 
programs which could have an impact on the tropical forestry problem.

I was asked by the subcommittee to make specific recommendations.
I would just  like to submit four for your consideration about the 
World Bank’s programs generally.

One, I th ink they are going to do anyway ; that is, a great deal more 
reforestat ion and afforestation.

The second is the  World  Bank should support a great deal more re
search in  association with its forestry projects. The Bank has been a 
leader in helping launch the Consultative  Group on International 
Agricultura l Research, which sponsors technical research, but the Bank *
has not done nearly  enough to finance the research which should pre
cede its own projects, nor to identify the institu tional and managerial 
needs in developing countries.

The thi rd area is, I  think they need to devote a lot more atten tion >
to the institu tional  management aspects of developing country gov
ernments, so tha t when they begin to cut forests or begin to have agri
cultural  development in an area, there will be forest legislation in place 
or land management legislation or what have you, whatever is called 
for in the particular  situation.

The World Bank can be very, very helpfu l with its  technical exper
tise in gettin g people from all over the  world to set up agencies and 
train the people to staff them.

The four th area I already mentioned. The overrid ing issue as 
far  as I am concerned in the World Bank program is advanced evalua
tion of the sustainab ility of settled agricu lture before they introduce 
it into an area.

That is all I would like to say on forestry. I would like to make one 
very brief comment about the general question on the World Bank that 
I was asked to address, the relationship between resources and environ
ment and development and economic considerations.

You may know, Mr. Chairman, tha t this past February the World 
Bank and eight other multi latera l institu tions signed in New York 
a jo int declaration of environmental policies and procedures relating 
to economic development.

I would be happy to make copies available.
[The information follows:]
D eclaration of E nvironm ent al  Pol icies and Procedures R elat ing  to *

E conomic D eve lop men t

Whereas, economic and social development is essential  to the alleviat ion of 
major environm enta l problems by providing for  an  integral rela tion ship between 
societies and their environment, realizing  also th at  economic development and  *"
social goals should  be pursued in such a man ner as to avoid or minimize en
vironmental problems peculia r to it.

Recognizing that,  the major environmental problems of the  developing coun
tries are  not  neces sarily  of the  same na ture  as  those of developed countries in 
that  they are  problems which often reflect the  impac ts of poverty  which not  only 
affects  the  qua lity  of li fe but  life itself.

Convinced, th at  in the  long run environm enta l protection and economic and 
social development are  not only compatible but  inte rdepende nt and mutually 
reinforcing .

Acknowledging, that  the need for  envi ronm enta lly sensit ive and  respons ible 
development lias  become more im por tant  and urge nt in li ght of  increasing popula
tion and concomitant pressures on the  Ear th ’s resources and life-supporting 
ecological sys tems in some areas.
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Acknowledging, the sovereign right of governments to determine thei r own priorities  and development patterns,
Recalling, tha t the states  which adopted the Declaration of the United Nations Conference on the Human Environment (Stockholm, 1972) stated  thei r common conviction (princip le 25) tha t they will ensure tha t the intern ational organizations play a co-ordinated, efficient and dynamic role in the protection and improvement of the environment.
Considering, furthermore, tha t intern ational development assistance ins titutions have, along with their  member governments, a responsibility to ensure the sustainability  of the economic development activ ities financed by them.Therefore, the undersigned declared tha t they,
I. Reaffirm th eir support for the principles and recommendations for action of the United Nations conference
II. Will, to the best of th eir abilities, endeavour to :

1. Inst itute procedures for systematic examination of all development activities, including policies, programmes and projects, under consideration for financing to ensure tha t appropriate measures are proposed for compliance with section I above;
2. Ente r into co-operative negotiations with governments and relevant international organizations and agencies, to ensure integration of approp riate environmental measures in the design and implementation of economic development act ivi ties;
3. Provide technical assistance, including training, on environmental matters to developing countries, at thei r request, thus developing thei r indigenous capacity, and facilit ating  technical co-operation between developing countries;
4. Give active consideration and, if appropriate , support project proposals tha t are specially designed to protect, rehabili tate, manage or otherwise enhance the human environment, the quality of life, and resources thereto rel ated ;
5. Ini tiat e and/or otherwise co-operate in research and studies leading to improvement of project appraisal, implementation and evaluation methodologies, including cost-benefit analysis, of environmental protection mea sure s;6. Support the train ing and informing of operational staff in the environmental dimension of economic development;
7. Prepare, publish and disseminate documentation and audio-visual materia l providing guidance on the environmental dimension of economic development activities.

Adopted a t New York on 1 February 1980.
The African Development Bank, Kwame Donkor Fordwor, Pre sid ent ;The Arab Bank for Economic Development in Africa, Chadli Ayari. Pr esiden t; The Asian Development Bank, Taroichi Yoshida, Pre sid ent ; The Caribbean Development Bank, William Demas, Pre sid ent ; The Inter-American Development Bank. Antonio Ortiz Mena, Presiden t; The World Bank, Robert S. McNamara, President; The Commission of the European Communities, Roy Jenkins, Pre sid ent ; The Organization of American States, Alejandro Orfila, Secreta ry-Gene ral; The United Nations Development Programme, Bradford Morse, Adm inis trat ior; the United Nations Environment Programme, Mostafa K. Tolba, Executive Director.

Mr. Hoffmann. I  would cer tainly submit th at the  problem of t rop ical deforestation as a result of this declaration, logically, should receive vastly increased attention in these banks, and the World  Bank should be a leader.
For  a lot  of  reasons, related  to the interna l questions of operations that  I mentioned at the outset, I don’t think this  will necessarily happen. As a result, the crucial issue is finding ways of elevating the problems to an adequate level of prior ity within the institutions.I think  tha t is where the U.S. Government can lead—where th is subcommittee can be active, the American directors, the Depar tment  of the Treasury, State—in showing some sense of priorities.
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My institu te has suggested that the Bank’s name be changed to the 
Internat iona l Bank for Resources and Development—as you know, 
it is stil l anachronist ically reconstruct ion and  development—just as a 
way of reminding itself tha t development depends fundamentally on 
the physical resources they are developing.

I will conclude with that.
[The prepared  statement of Mr. Hoffmann follows:]

P repared  Stat ement  op R obert T ho ma s H of fm an n, Acting D irector, 
I nte rnational I ns titu te  fob E nvironm ent  and  Devel opment

My na me is  Thom as Hof fm an n.  I am th e Act ing D ir ect or of th e  W as hi ng 

ton off ic e of th e  In te rn a ti o n a l I n s t i tu te  fo r Env iron m en t an d  Dev elop m en t.

We a re  a po li cy  re se a rc h  o rg a n iz a ti o n  conce rn ed  w ith qu est io n s of  c r it ic a l  

re so urc e  use  and  m an ag em en t,  p a r t i c u la r ly  in so fa r  a s  th ese  q u est io n s 

a r is e  in  d evelo p in g  c o u n tr ie s . We h a v e  an  of fi ce  in  Lo ndon a s  w el l 

a s in  W as hin gto n. I wou ld  li k e  to  em phas iz e th a t we a re  a g e n u in e ly  

in te rn a t io n a l , a lb e it  sm al l o rg a n iz a ti o n . We h ave  man y D ir ect ors  an d  

s ta f f  mem be rs who a re  n a ti o n a ls  of  develo p in g  c o u n tr ie s .

As a n  o rg a n iz a ti o n , we h av e  c o n s id e ra b le  experi ence  re se a rc h in g  

th e  a c t iv it ie s  of  in te rn a ti o n a l de ve lo pm en t b an k s  and  fo re ig n  a id  p ro gra m s.  

In  1978 we p u b li sh ed  a re p o rt c a ll e d  B an kin g on  th e B io sp here ? , in  

w hi ch  we e v a lu a te d  th e en v ir onm en ta l p o li c ie s an d  p ro ced u re s of  m u lt il a te ra l 

dev el opm en t in s ti tu ti o n s . We s tu d ie d  n in e  in s t it u t io n s , in c lu d in g  th e

World B an k.

I w as  a sk ed  to  te s ti fy  co n cern in g  "t he a c ti v it ie s  of  in te rn a ti o n a l 

o rg a n iz a ti o n s  re la ti n g  to  th e pr ob le m  of  tr o p ic a l d e fo re s ta ti o n "  an d 

in  p a r t i c u la r  th e a c ti v it ie s  of  th e  Wo rld B an k.  So f i r s t ,  I 'd  li k e  to  

defi ne  how  we in  I1ED lo ok  a t th is  pro ble m . I t is  p o ss ib le  to  co n st ru e  

" tr o p ic a l d e fo re st a ti o n "  f a ir ly  n a rro w ly , a s in v o lv in g  c u tt in g  of  tr e e s  

o r g e n e ra l lo ss  of  fo re st  co v er.  Bu t th e re a l  is su e  is  b ro a d e r  th a n  th a t , 

and  in v o lv es a l l  a sp ec ts  of  us e of fo re s ts  in  th e tr o p ic a l zo ne,  i ll u s t r a ti n g  

th e cl ose  re la ti o n  be tw ee n en v ir onm en t an d  de ve lo pm en t m an ag em en t,  

a g r ic u lt u r a l  ex p an s io n , p o p u la ti o n  p re s su re , and  of  co urs e  th e  co m pe ll in g 

pr ob lem  th a t  a t  p re se n t ra te s  of  d ep le ti o n , by  th e  y e a r  2, 00 0 th e re  

w il l be  l i t t l e  tr o p ic a l fo re s t le f t excep t in  the remote a re a s  of  th e  Amazon



R iv er  B as in  an d  in  th e Congo  R iv er  B asi n . Ca n th is  p ro ces s be  st opped  
o r ev en  re vers ed?

The ke y to  e ff ec ti ve  ac ti o n  is  to  u n d e rs ta n d  wh y fo re s ts  a re  d is a p 

p e a r in g . Alth ou gh  a g re a t d e a l of wood  is  cu t fo r tim ber and  ev en  

more is  cu t fo r fu e l,  th e v a s t  p re p o n d era n ce  of  fo re st  c le a r in g  is  do ne  

by fa rm ers  se ekin g new  la n d  on  whi ch  to  grow  m ai nly  su b s is te n c e  c ro p s.  
Th ey  c le a r  fo re s t la n d , gr ow  cro ps fo r a few y e a r s , th en  move on fu r th e r  
in to  th e p re v io u s ly  fo re s te d  a r e a .  In  o th er c a s e s , sm all  fa rm ers  ta ke  

over  se em in gl y w e ll -c o n ce iv ed , gover nm en t sp onso re d  se tt le m en t sc he mes : 
b o u n d a ri e s  a re  ig n o re d , fo re s t p re se rv es  a re  fo rg o tt e n , an d  an  a re a  

w hi ch  was  mea nt  fo r g ra d u a l a g r ic u lt u ra l  ex p an sio n  is  su d d en ly  o v er

whe lm ed . In  s t i ll  o th e r c a s e s , a ro a d  w il l be  b u il t in to  an  unp o p u la te d  
tr o p ic a l fo re st  a r e a , p e rh ap s  to  b r in g  out tim ber or m in e ra ls . But  s e tt le rs  
in v a r ia b ly  fo llo w ro a d s , so f re q u e n tl y  new  a re a s  a re  co lo niz ed  whi ch  

a re  no t su it a b le  fo r a g r ic u lt u re , and  whe re  no  co n tr o ls  o r  b a ck -u p  
se rv ic e s  have be en  e s ta b li sh e d .

We m us t re co gn iz e , th e re fo re , th a t  th e d is a p p e a ra n c e  of th e w o r ld 's  
fo re s ts  is  li n k ed  u n a v o id a b ly  to  the p re ssu re  of  fa s t- g ro w in g  p o p u la ti o n s , 
and  th e  ne ed s of  th ese  pe op le  to  fa rm  su ccess fu ll y  fo r su b s is te n ce  an d 

in co m e.  I t is  p e rh a p s  h e lp fu l to  co m pa re  to d a y 's  ex p an s io n  on th e w o r ld 's  
fo re s t f ro n ti e rs  to th e w est w ard  ex p an sio n  of  th e  e a r ly  19 th cen tu ry  
in  o u r own co u n tr y : pe op le  move  to  new  la n d  in  sea rc h  of  a b e tt e r  

l if e . And u n fo r tu n a te ly , Will Ro ge rs w as  co rr e c t wh en  he po in te d  ou t 

wh y la n d  is  so v a lu a b le : "T he y a i n 't  m ak in g an y  more of  i t . "

If  th e pr ob lem of  d e fo re s ta ti o n  is  so b ro ad —and  I am su re  it  must 
be  vie w ed  th is  w ay —it  fo llo ws th a t p ro gra m s to  remed y to d a y 's  tr en d s  
w il l h ave  to  be e q u a ll y  b ro a d . The  Wo rld Ba nk  and  o th er f in a n c ie rs
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of  de ve lo pm en t p ro je c ts  w il l have to  em phas iz e p o si ti v e  ap p ro ach es

to  ru r a l  dev el opm en t,  whi ch  encoura ge  c ro p p in g  p a tt e rn s  an d  forms

of  r u r a l  la n d  use  th a t w il l le ad  to  se tt le d  co m m unit ie s.  E xte nsi on se rv ic es

w il l have to  te ach  s ta b le  fa rm in g  metho ds  an d  sm all  sc a le  fo re s t m an ag em en t 

S u s ta in ab le  a g r ic u lt u re  in  new a re a s  re q u ir e s  p la n n ed  w ate r use  fo r 

wh ole  w a te rs h ed  a r e a s .  I t  a ls o  re q u ir e s  c a re fu l mix of  c ro ps;  i f  m on oc ul tu re  

ta k e s  ho ld  in  tr o p ic a l a r e a s , it  can  too  e a s il y  be  w ip ed  out by  a s in g le  

p e s t.  In  sh o rt , a ll  of  th is  a d d s  up  to  th e ne ed  to  obse rv e one  im pera ti v e  

of a g r ic u lt u ra l  p la n n in g  in  the tr o p ic s : fa rm ers  w il l re sp ec t p la n n ed  

de ve lo pm en t sy st em s if  th ey  a re  m ak in g a re a so n a b le  income from y e a r  

to  y e a r . If  no t,  th ey  w il l move  on, c le a r in g  more la n d .

Far m in g on th e fo re s t f ro n ti e r  canno t be st o p p ed . I t w il l have 

to  be m od if ie d so a s  to al lo w  fo r a g r ic u lt u r a l  exp an sio n  th a t cu ts  th e 

fo re s t in  se n si b le  lo ca ti o n s , co n tr o ls  th e p ro cess , and  le av es fo re s t 

re se rv es th a t a re  p ro te c ta b le .

Tha t is  how I wo uld c h a ra c te ri z e  the pr ob lem  of  tr o p ic a l d e fo re s ta ti o n . 

Now, I w il l tu rn  to  th e two sp ec if ic  to p ic s I w as  a sk ed  to  a d d re ss :

th e tr o p ic a l fo re s t p o li c ie s of th e  World B an k, and  th e re la ti o n s h ip  

in  Ba nk  po li cy  be tw ee n en vironm en t and  dev el opm en t.  Le t me beg in  

by  d is cu ss in g  th e se co nd  to pic  in  g e n e ra l te rm s.

F ir s t , I wou ld  li k e  to  em phas iz e th a t w hat th e World Ba nk  an d 

th e o th er in te rn a ti o n a l f in a n c ia l in s ti tu ti o n s  do  (o r d o n 't  do) in  th e 

fo re s te d  a re a s  of  th e  tr o p ic s  is  v e ry  im p o rt a n t.  Thi s is  beca use  the 

in te rn a ti o n a l de ve lo pm en t b an k s  a s  a wh ole  h av e  become so la rg e  an d 

so in f lu e n ti a l in  th e devel op in g  w orl d . The  sums of  money  le n t o r g ra n te d  

by the m— over $17 b il li o n  in  1978—a re  v e ry  la rg e  b u t th ey  h ave  an  

in fl uence  f a r  g re a te r  ev en  th an  th e ir  sc a le  im p li es , fo r two re a so n s .
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F ir s t,  m u lt il a te ra l a id  is  fr eq u e n tl y  "s ee d c a p it a l"  th a t st im u la te s

o th e r in ves tm ent in  the same or  re la te d  p ro je c ts , in c lu d in g  p r iv a te  

in v estm en t.  Se co nd , th e dev el op m en t p a tt e rn s  se t by th es e ag en c ie s 

in  c a r ry in g  out de ve lo pm en t p ro je c ts  e x e r ts  a g re a t  d e a l of  in fl uence  
on p r iv a te  a n d , p a r t i c u la r ly ,  govern m en ta l p o li c ie s in  re c ip ie n t c o u n tr ie s .

Among th e  m u lt il a te ra l de ve lo pm en t b a n k s  and  o rg a n iz a ti o n s , th e 
World Ba nk  is  a c le a r  le a d e r . I t  has be en  a le a d e r  in  conce iv in g  and  
c a r ry in g  out new  p ro g ra m s. When it  s ta r ts  o r re d ir e c ts  a p ro gra m , 

o th e r b a n k s  u su a ll y  fo llo w w it h in  a few y e a r s . Fo r ex am ple , i t  b eg an  
to  sh if t it s  le n d in g  p ro gra m  to w ard s d ir e c t a id  to  th e poore st  pe op le  
a few  y e a rs  a g o , and  o th e r m u lt il a te ra l in s ti tu ti o n s  have re ce n tl y  be en  
doin g li k ew is e . Mee tin g th e  fu ndam en ta l nee ds of  th e  w o r ld 's  poore st  
pe op le  is  slow ly  be co ming an  ag re ed  o b je c ti v e  of m u lt il a te ra l de ve lo pm en t 
a s s is ta n c e . But s u r p r is in g ly , th e World Ba nk  h a s  som etime s be en  slow 
to  re th in k  m an y la rg e  q u est io n s ab o u t th e p a tt e rn  of  dev el op m en t a s 
a  w ho le ; fo r ex am ple  it  h a s  be en  slow to  re co n si d e r th e re la ti o n sh ip  
be tw ee n m od er n,  la rg e -s c a le  a g r ic u lt u re  (w hi ch  is  c a p i ta l - in te n s iv e  
an d  e n e rg y -in te n s iv e  and  m us t be do ne  on go od  la n d ) an d  s m a ll e r -s c a le , 
sm all  fa rm er a g r ic u lt u re  w hic h oft en  occu rs  in  m arg in a l a r e a s .  The 
World B a n k 's  vi ew  is  c h an g in g  a s  it  in c re a s in g ly  re co gniz es the im port ance  
of  re so u rc e  c o n se rv a ti o n  a n d  m an ag em en t fo r th e sm all  fa rm er,  but 
i t  h a s  a lo ng  w ay  to  go  in  a d ju s ti n g  a l l  i t s  p ro g ra m s.

Alth ou gh  th e World Ba nk  is  u su a ll y  a le a d e r  am on g de ve lo pm en t 

b a n k s  in  p ra c t ic a l  te rm s,  i ts  le a d e rsh ip  in  n a tu ra l  re so u rc e  m an ag em en t 
an d  re so urc e  co n se rv a ti o n  a n d  re s to ra ti o n  a s  su ch  has no t bee n fe lt  
u n t il  q u it e  re c e n tl y . To me, th is  in d ic a te s  a pr ob lem in  th e w ay  n a tu r a l  
re so u rc e s  and  th e envir onm en t h ave  tr a d i t io n a ll y  be en  p e rc e iv ed  in
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de ve lo pm en t a g en c ie s : th ey  have be en  re g a rd e d  a s a lu x u ry , an  "ad d -o n "  

to  th e r e a l  b u sin e ss  of  de ve lo pm en t le n d in g . If  th is  h as be en  so in  

th e Wo rld  Ba nk  w hi ch  has had  a v is ib le  en v ir onm en ta l off ic e and  has  

ad o p te d  po li c ie s re q u ir in g  th e en v ir onm en ta l so undnes s^ of a l l  p ro je c ts , 

it  is  ev en  more so  in  th e re g io n a l b a n k s  w hic h have no t ta k en  th is  

so se r io u s ly .

I sa y  a l l  th is  a s  b ack gro und  to  one  c r i t ic a l  is su e  w hi ch  yo u ask ed  

me to  d is c u ss—t h e  re la ti o n sh ip  be tw ee n eco lo g ic a l,  eco nomi c and  dev el op

m en ta l c o n c e rn s , ,  an d  in  p a r ti c u la r  how it  h a s  evolv ed a t  th e World 

B an k. I b e li ev e  i t  is  f a i r  to sa y  th a t  su ch  th in k in g  h as evo lv ed  fu r th e r  

and  more co n s tr u c ti v e ly  th ere  th an  in  an y  of  th e  o th er de ve lo pm en t 

o rg a n iz a ti o n s , exce p t p e rh ap s  th e Ag ency  fo r In te rn a ti o n a l Dev elop m en t. 

The  World B a n k 's  tr o p ic a l fo re s tr y  po li c ie s an d  p ro je c ts  sh ould  be  se en  

in  li g h t of th is  co mplex  re la ti o n s h ip . Wh at sp e c if ic a ll y  can  be  sa id

ab o u t it?

F i r s t : The Wo rld Ba nk  c e r ta in ly  ac know le dges  th e im port ance  

of  a s su r in g  th a t  it s  p ro je c ts  do not re su lt  in  un in te n d ed  en v ir o n m en ta l 

d e g ra d a ti o n . I t  h a s  an  in c re a s in g ly  good re co rd  of  a v o id in g , o r c o rre c ti n g  

a d v ers e  env ir onm en ta l im pac ts  of  most "m od ern se cto r"  de ve lo pm en t 

p ro je c ts  ( in d u s try , e le c tr ic  po wer , e t c . ) .  The re co rd  in  th is  re g a rd  

is  ho wev er  s t i l l  fl aw ed  by o ccasi o n a l o v e rs ig h ts  an d  fa il u re  of e x p e rts  

in  on e fi e ld  to  a n ti c ip a te  si de  e ff ects  in  a n o th e r .

Se co nd : World Ba nk  o ff ic ia ls  in c re a s in g ly  em phas iz e th e  im port ance  

of  pr om oting " s u s ta in a b le  dev el opm en t" —in deed  th e  p h ra se  h a s  bec om e 

a k in d  of  ca tc hw ord —w hi ch  mea ns  p la n n in g  de ve lo pm en t a c t iv it y  so 

th a t  th e n a tu ra l  re so u rc es on  w hi ch  i t  depends a re  no t d e p le te d , bu t
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in s te a d  con ti nue  to  be a v a il a b le  fo r ongo in g de ve lo pm en t a c t iv it y . 

" S u s ta in a b il it y "  a s a c r it e r io n  fo r so un d de ve lo pm en t h in g es on  th e 

b e li e f  th a t  p ro je c ts  w hi ch  p o ll u te  o r d ep le te  th e ir  re so u rc e  b a se  w il l 

not pro ve ec onom ic al ly , le t a lo ne so c ia ll y , a ccep ta b le  ex ce pt in  the 

sh o rt  te rm .

T h ir d : Le ss  en co u ra g in g , how ev er , is  th e fa c t th a t conce rn  abou t 

th e s u s ta in a b i l it y  of  n a tu r a l  re so u rc e  u ti li z a ti o n  h as no t ye t sp re ad  

w id ely  enough th ro ugh  th e World B a n k 's  s ta f f . Thi s s it u a ti o n  in  p a r t  

re fl e c ts  th e h is to ry  of  th e World B a n k 's  env ir o n m en ta l co n ce rn . Th ey 

b egan  n a rr o w ly , in  1970, by  fo cuss in g  on pr ob le m s of in d u s tr ia l  p o ll u ti o n  

an d  o c cu p a ti o n a l h e a lt h  and  s a fe ty . Now, ev en  th ough th ey  have adopte d  

a ve ry  b ro ad  w ork in g d e fi n it io n  of "e nv ir onm ent" , th ey  have  no t co nce n

t r a te d  a d e q u a te ly  on th e env ir onm en ta l pro ble m s of  d e g ra d a ti o n  and  

poo r re so u rc e  m an ag em en t w hi ch  a r e , in  man y po or  c o u n tr ie s , fu ndam en ta l 

c h a ra c te r i s ti c s  of  p o v e rt y .

F o u r th : I am by  no  m ea ns  e n ti re ly  p e ss im is ti c . In  th e la s t  two 

or th re e  y e a r s , some of th e  c r it ic a l  env ir onm en ta l pro ble m s of  po or  

c o u n tr ie s  have re ce iv ed  in c re ased  a tt e n ti o n  in  th e Wo rld B a n k 's  p ro gra m . 

Among th ese  a re  env ir o n m en ta ll y  so un d r iv e r  b a s in  m an ag em en t,  a ir  

a n d  w a te r p o ll u ti o n  con tr o l p ro je c ts , so il  p ro te c ti o n  an d  re s to ra ti o n , 

p ro te c ti o n  a g a in s t  d e se r ti f ic a ti o n , and  of  co urs e  a g ro w in g  fo re s tr y  

p ro g ra m . Al l th ese  new se c to rs  of  " n a tu ra l  re so urc e  m an ag em en t" , as  

th ey  m ig ht be c a ll e d , ne ed  a r is in g  le ve l of  fu ndin g  and  b e tt e r  v is ib il i ty  

w it h in  th e World Ban k,  and  th e ir  im port ance  ne ed s to  be em phas iz ed  

r e g u la r ly , a t h ig h  le v e ls , to  borr ow er  gover nm en ts  an d  w it h in  th e Bank 
i ts e l f .



T hat concl udes  my re m ark s a b o u t th e re la ti o n s h ip  of  envir onm en t 

an d  de ve lo pm en t in  World Ban k p o li c y . 1 w il l now tu rn  more sp e c if ic a ll y  

to  it s  a c t iv it ie s  re la te d  to  tr o p ic a l fo re s t d ep le ti o n .

F i r s t , we h av e  to  re a li z e  th a t  th e World Ba nk  is  no t a co n se rv a ti o n  

o rg a n iz a ti o n , b u t a de ve lo pm en t b a n k . So we w il l c e r ta in ly  be  d is ap p o in te d  

if  we look  to  th e World Ban k fo r g lo b a l le a d e rsh ip  in  co n se rv in g  w hat  

re m ain s of  th e  w o rld 's  fo re s t.  Wh at we can  expec t,  and  sh ould  dem an d,  

a re  dev el opm en t pro gra m s th a t  show re a l se n s it iv it y  to  the g lo b a l co n

se rv a ti o n  ch a ll en g es  we fa ce  and  he lp  co u n tr ie s w it h  th e ir  co n se rv a ti o n  

pr oble m s whe n p o ss ib le . The  Wo rld  Ba nk  h a s  no re aso n  to  se t up a 

"p ro gra m " in  re sp onse  to  a g lo b a l pr oble m  li k e  tr o p ic a l d e fo re s ta ti o n , 

b ecause  i t  is  fu n d am en ta ll y  g e a re d  to  fu n d in g  sp ec if ic  p ro je c ts  in  sp ec if ic  

c o u n tr ie s . But it  is  c e r ta in ly  f a ir  to  expec t the World B a n k 's  pro gra m  

to  h ave  a cum ula ti ve  im pac t on  a w id esp re ad  pr ob lem  li k e  tr o p ic a l 

d e fo re s ta ti o n  an d  a ls o  to  expec t it  to  be  v e ry  re sp o n si v e  in  c o u n tr ie s  

whe re  th e fo re s ts  a re  p a r ti c u la r ly  th re a te n e d . 1 th in k  we a ls o  sh ould  

ex pec t th e f in an c in g  of  sp ec if ic  co n se rv a ti o n  co mpo ne nt s in  a l l  World 

Ba nk  p ro je c ts  th a t  u ti li z e  fo re s t a r e a s .  I in clu de  in  th is  a s s is ta n c e  

enco ura gem ent to c o u n tr ie s  in  th e tr o p ic s  to  se t a s id e  p ro te c te d  a re a s  

of  fo re st  a d ja c e n t to ne w ly  devel op in g  a r e a s .  The Wo rld  Ba nk  is  beg in n in g  

to  do th is . I t  ca n  and  sh o u ld  do mor e.

But th e main th ru s t of  b an k  a c ti v it y  can no t be  p ro te c ti o n . I t 

m us t b e—a n d  is —the p ro p e r us e of  re so u rc es fo r hu m an  w e lf a re . In  

1978 th e World B an k 's  Boa rd  of  E xec utive D ir ect ors  ap p ro v ed  a F o re s tr y  

Sec to r po li cy  p a p e r th a t w as  exem pla ry  in  th e c an d id  way  i t  a d d re ssed  

th e  ne ed  to  sh if t th in k in g  ab o u t th e fo re s tr y  nee ds of  d evelo p in g  c o u n tr ie s . 

The Ba nk  co mmitt ed  it s e lf  to  c a r ry  ou t env ir onm en ta l e v a lu a ti o n s  of



a l l  fo re s t re la te d  p ro je c ts , an d  a ls o  to in c re a se  i t s  su p p o rt  fo r th e 

g a th e r in g  of  d a ta  on fo re s t re so u rc e s . The  new poli cy  em phasi ze d  th e 

pro ble m s of  d im in is h in g  fi re w oo d su p p ly  and  d e fo re s ta ti o n  of  m arg in a ll y  

fo re s te d  a r e a s , and  th e  conse quen t nee d to  sh if t le n d in g  aw ay  from 

fo re s t m il li ng  an d  in d u s t r ia l  p ro je c ts  to w ard s en v ir o n m en ta l and  r u r a l  

fo re s tr y . I t se t a s  a goa l to  le nd $500 m il lion in  th e fi v e  y e a r  p e ri o d , 

1979- 83.  In  fa c t it  h as a lr e a d y  co mmitt ed  a l l  th a t  mon ey . Sinc e 1978, 

th e re  h av e  be en  fo re s tr y  lo ans in  ab o u t 20 c o u n tr ie s , abou t 2/3  of  whi ch  

h av e  be en  fo r fo re s tr y  p ro gra m s th a t in c lu d ed  a s u b s ta n t ia l  co n se rv a ti o n  

co mpo ne nt  a n d /o r  p ro v is io n  of  fu elwoo d,  fo dder an d  o th e r b a s ic  fo re st  

p ro d u c ts  th a t  h a d  be en  ig n o re d  in  th e p a s t in  la rg e  in d u s t r ia l  fo re s tr y  

lo a n s .

In  th es e c ir cu m sta n ces , w ith an  ex p an d in g  le n d in g  pro gra m  th a t 

is  o p e ra ti n g  u n d e r a v e ry  re c e n tl y  e s ta b li sh e d  p o li cy , I wou ld  sa y  

th a t  it  is  p o ss ib le  to  d is ti n g u is h  th re e  ty pes of  World Ba nk  lo an s w hi ch  

sh ould  hav e a d ir e c t im pac t on  th e pr ob lem  of  tr o p ic a l d e fo re s ta ti o n .

F i r s t , th e Wo rld Ba nk  is  in c re a s in g ly  le n d in g  money  fo r fi re woo d 

re p le n is h m en t p ro je c ts . In  th e n e a r te rm , th ese  p ro je c ts  w il l no t hav e 

a m aj or  eff ect in  st opp in g  d e fo re s ta ti o n , w hi ch  is  no t re a ll y  cause d  

by  fu e lw o o d -c u tt in g . Fi re woo d sh o rt ag es  d o n 't  occ ur in  fo re s ts , o b v io u sly , 

b u t a lo ng  th e  fo re s t f ro n ti e r . F ore st  c u tt in g  is  fo llo wed  by  fi rewoo d 

scav en g in g  whi ch  den udes  e n ti re  a r e a s . Fi rewoo d p ro je c ts  — by  whi ch  

I mean the p la n ti n g  of fa s t- g ro w in g  sp ecie s — sh ould  h av e  a d ra m ati c  

eff ect on d e fo re s ta ti o n  in  th e lo ng  te rm , beca use  th ey  w il l h e lp  to  s ta b il iz e  

wood c u tt in g  on th e f ro n t ie r s . The World Ba nk  a p p e a rs  to  be p la n n in g  

fo r a la rg e  ex pansi on  of  it s  fi re woo d le n d in g . T hat  wou ld  c e r ta in ly  

be  one lo g ic a l co nse quen ce  of  it s  d e ta il e d  e v a lu a ti o n s  of  T h ir d  Wor ld



en erg y  n eed s . T his  in it ia ti v e  is  b a d ly  need ed , I endors e  it  who le 

h e a r te d ly , and  1 u rg e  th is  Su bc om mittee  to  g iv e  it  the fu ll  w eig h t of 

it s  su p p o rt .

The se co nd  ty pe of World Ba nk  lo an  w hi ch  sh ould  be  m en tio ne d 

her e can  hav e a more  d ir e c t eff ect on tr o p ic a l d e fo re st a ti o n  and  th a t 

is  th e e s ta b li sh m en t of la rg e  p la n ta ti o n s  to  p ro v id e  tim ber  or p u lp . 

F ast -g ro w in g  tr e e  sp ec ie s ca n  be p la n te d  w hen ev er  th ere  a re  p ro je c ts  

th a t in vo lv e  t r e e -c u t t in g , o r ev en  in  a re a s  whe re  fo re s ts  hav e lo ng  

si nce  be en  cu t an d  wer e no t re p la n te d . An ex am pl e of th is  ty pe of 

p ro je c t is  fo un d in  the P h il ip p in e s , whe re  th e Wo rld  Ba nk  fi n an ced  

a p ro je c t to encoura ge  sm al l fa rm ers  to p la n t  tr e e s  as a c ash  c ro p .

Thi s was  do ne  on d eg ra d e d  cu t- o v e r la n d s , whe re  any  v a lu a b le  tim ber  

h ad  lo ng  si nce  d is a p p e a re d . In  g e n e ra l,  c a re fu l an d e a r ly  re p la n ti n g  

p ro gra m s a re  a lw ay s c a ll ed  fo r if  fo re st  is  be in g  c le a r - c u t , co m m er ci al ly  

or o th erw is e . T h is  p ro ced ure  is  now World Ba nk  p o li cy .

T h ir d , th e most d if f ic u lt  an d  by  fa r  th e mos t im port an t ty pe  of 

p ro je c t in vo lv es Ba nk  a ss is ta n c e  in  e s ta b li sh in g  p ro p e r p la n n in g  and  

p ro p e r la n d  m an ag em en t in  tr o p ic a l fo re s t a r e a s .  W hene ve r fa rm ers  

and  s e t tl e r s  a re  on th e move,  i t  is  im port an t to g a th e r  a g re a t d ea l 

of d a ta  about th e new  fro n ti e r  a re a s  an d  if  p o ss ib le  d ir e c t the m to 

a re a s  whe re  de ve lo pm en t h as th e best  chance  to  be  s u s ta in a b le . The 

develo pers  mus t a s k :  What a re a s  a re  c u lt iv a ta b le ?  How good  is  the 

so il ? How w il l w a te rs h ed  be  pro te c te d?  Ca n a su ff ic ie n t fo re s t a re a  

be  m a in ta in ed  to  p re se rv e  ge ne  po ol s fo r devel op in g  new  p la n t sp ec ie s , 

an d a v a r ie ty  of  o th er pu rp ose s?  All  of  th es e  qu est io n s sh ould  be ask ed  

bef ore  fa rm ers  beg in  to  c le a r  fo re s t a r e a ,  bef or e ro ad s a re  b u i lt  th a t

w il l encoura ge  m ig ra ti o n . The  Wo rld Ban k ne ed s to ex p an d , im pr ov e



and  encoura ge  c o u n tr ie s  to adop t p ro p er la n d  m an ag em en t wor k in  a l l  

i ts  a g r ic u l tu r a l  and  ru ra l-  dev el op m en t p ro je c ts . Be fore I tu rn  to  th a t 

pro ble m , ho w ev er , le t me g iv e  an  ex am pl e of th e  ty pe of  good  pro je c t 

th a t  th e World Ba nk  is  fu n d in g .

In  th e Je ngka  T ri an g le  Set tlem en ts  p ro je c t in  M a la y s ia , th e World 

Ban k su p p o rt ed  th e de ve lo pm en t of a m as te r p la n  fo r th a t  a r e a .  Si xt y 

p e rc en t of  th e p ro je c t a re a  — about 80 ,00 0 h e c ta re s  of  fo re st  — wa s 

ex c lu d ed  from  a g r ic u lt u ra l  se tt le m en t,  and  h il ly  a re a s  and  r iv e r  b an k s 

wer e a ls o  p ro te c te d . The World Ba nk  ju d g es th is  p ro je c t to be a su cces s 

fo r s e v e ra l re a so n s . In  e ff ec t,  a new r u r a l  eco nomy  w as  c re a te d , b a se d  

on th e pa lm  o il  and  ru b b e r  in d u s tr ie s . So th e s e tt li n g  fa rm ers  hav e 

go od  inc om es  (w hi ch  in c re a se d  fo u r-fo ld ) , and  as a re s u l t  th e v il la g e  

co m m un iti es  a re  v e ry  s ta b le . The  p ro te cte d  fo re st  was  kep t sa fe  from  

u n p la n n e d  s e t tl in g . I t can  on ly  be  ho pe d th a t  it  s ta y s  th a t w ay .

And f in a l ly , th e cr op  p a tt e rn s  use d a p p ea r  to  be s u s ta in a b le , if  fe r ti li z e r s  

a re  u se d  p ro p e rl y , so fa rm ers  w il l no t have to  aban d o n  dep le te d  so il  

to  c u t more fo re s t.

T his  ty pe of p ro je c t is  v e ry  e n co u ra g in g . I w an t to  em phas iz e 

th a t  it  is  p ro b ab ly  in  it s  a g r ic u l tu r a l  an d la n d  m an ag em en t work th a t 

th e World Ba nk  can  have i ts  g re a te s t im pac t on  c o n tr o ll in g  d e fo re s ta ti o n . 

D uring th e la s t  th re e  y e a rs , th e World Ba nk  le n t ab o u t $500 m il lion  

fo r fo re s tr y  p ro je c ts . D ur in g l a s t  y e a r  a lo n e , th e Ba nk  le n t about 

$3 b il li o n  fo r a g r ic u lt u re  and  r u r a l  de ve lo pm en t p ro je c ts , in c lu d in g  

a g r ic u lt u r a l  se tt le m ent p ro je c ts  and  m ig ra ti o n  p ro je c ts , and  li v est o ck  

p ro je c ts .

U n fo rt u n a te ly , th e re  is  some ev id en ce  th a t some peo ple  on th e World 

Ba nk  s ta ff  do not a lw ay s obse rv e  p r in c ip le s  of  so und fo re s tr y  in  non-



fo re s tr y  p ro je c ts . In  In d o n e s ia , fo r exam ple , th e Wo rld Ba nk  is  he lp in g  

to  fi nance  govern m en t- sp onso re d  pro gra m s to  move peo ple  from  th e over

cr ow de d is la n d  of  J a v a , to  S u m atr a . A g re a t d e a l of  fo re s t la n d  h as 

be en  c le a re d , a lt h o u g h  i t  is  now a rg u ed  th a t  fo re s t la n d  w hi ch  ha s 

a lr e a d y  be en  c u t,  fo r some o th er re aso n , it  e q u a ll y  wel l su it ed  to  

se tt le m en t.  In d o n esi a  h as th o u sa n d s of  h ec ta re s  o f se m i- fo re st ed  g ra s s la n d s  

w hi ch  ma y be  s u it a b le , if  r e h a b i li ta te d , fo r s e t tl e r s .

I m en tio ne d e a r le r  th a t  th e Wo rld  Ba nk  nee ds to do a b e tt e r  jo b 

of keep in g  gover nm en ts  and  s e tt le rs  to  th e ir  co mmitm en ts to  c o n se rv a ti o n .

I a ls o  w an t to sa y  th a t  the Ba nk  (o r a gover nm en t)  in e v it a b ly  fi n d s 

p ro je c t su p e rv is io n  to  be a d if f ic u lt  an d  d e li ca te  ta s k . The C aquet a  

Set tle m en t p ro je c t in  Col om bi a,  fo r exam ple , h as be en  d esi g n ed  to  e s ta b li sh  

fa rm ers  w it h  sm al l h e rd s  of  c a t t le . But th e so il  in  th e a re a  is  poor,  

and  new  fa rm ers  hav e no t bee n se tt li n g  in to  a s ta b le  l if e s ty le . The  

re aso n s  a re  nu m er ou s — th e po in t I w an t to ma ke  here  is  th a t  fo r ty -fi v e  

p e rc en t of th e  fa rm e rs , in  a sa m pl e su rv e y , w is hed  to  move  e ls ew here .

The  f a rm e r 's  li fe  in  th a t  a re a  con ti nues to  be  on e of sh if ti n g  c u lt iv a ti o n  

of  su b s is ta n c e  c ro p s . As 1 have ex p la in ed , d e fo re s ta ti o n  p r in c ip a l ly

occu rs  in  th es e  c ir cu m sta n ces .

D es pi te  th e World B a n k 's  good  in te n ti o n s , ex p an sio n  and  co n ti nued  

re d ir e c ti o n  of  it s  fo re s tr y  and  fo re s tr y - re la te d  p ro je c ts  w il l be  d if f ic u lt .

The re aso n s  fo r th is  a re  w orth m en tionin g h e re .

F ir s t , fo re s tr y  lo a n s , e sp e c ia ll y  th os e w it h  so c ia l o r env ir o n m en ta l 

o b je c ti v e s , have be en  ec on om ic al ly  q u e s ti o n a b le : th e d ir e c t co mm erci al  

b e n e fit s—wood  and  wood  p ro d u c ts —c an  no t be  re a li z e d  beca use  of  th e 

slo w m atu ra ti o n  of  most s ta n d in g  ti m b e r,  w hi le  th e so c ia l an d en v ir onm en ta l 

b e n e fi ts  te nd  to  re dound  to  a coun tr y  o r a who le  re g io n  r a th e r  th an



p r in c ip a ll y  to  th e g ro w er s of  th e tr e e s . M or eo ve r, th e in d ir e c t b e n e fit s—t o 

so il s , to  r iv e r s , to  do w ns trea m  in h a b i ta n ts  of  r iv e rb a s in s —te nd  to 

be  lo n g -t e rm .

Se co nd , th e  am ou nt  of fo re ig n  ex ch an ge ne ed ed  fo r fo re s tr y  p la n ta ti o n  

lo an s is  sm all . Si nc e the b an k s have v e ry  li m it ed  a b il i ty  to  co ver  

lo ca l c u rr e n c y  c o s ts , th is  mak es  fo r sm al l lo an s w ith h ig h  a d m in is tr a ti v e  

co st s of  th e  k in d s  th a t b a n k s  tr y  to  a v o id . C o n vers e ly , devel op in g  

co u n tr y  gover nm en ts  se ek in g  ou ts id e  a ss is ta n c e  fo r dev el op m en t a re  

not a tt r a c te d  to  fo re s tr y  lo an s beca use  of th e  low fo re ig n  exch ange 

co mpo ne nt  and  because  th e l e n d e r 's  lo ca l c u rre n c y  c o n tr ib u ti o n s  a re  

so  sm a ll , le a v in g  most of  th e  f in a n c ia l an d s u b s ta n t ia l  a d m in is tr a ti v e  

lo ad  in  th e ir  h a n d s .

T h ir d , fo re s tr y  m an ag em en t an d  fo re s tr y  de ve lo pm en t of ten im pi ng e 

on  g o vern m en ts ' p o li c ie s re g a rd in g  fo re s tr y  co n cess io n s . T his  ra is e s  

h ig h ly  se n sit iv e  p o li ti c a l q u e s ti o n s , si nce  v e ry  oft en  th es e  conce ss io ns 

a re  a pr im e so urc e  of fo re ig n  ex ch ange fu n d s fo r gover nm en ts  in  po w er .

F o u rt h , a re a s  of  su ff ic ie n t si ze  a v a il a b le  fo r fo re s tr y  de ve lo pm en t 

p e r se  te nd  to  be co mpo sed of la n d  no t go od  en ou gh  fo r a g r ic u lt u re , 

w hic h a re  is o la te d  g e o g ra p h ic a ll y  from  a c ti v it ie s  in  th e mod ern econom ic 

se c to r.  F o re st ry  p ro je c ts  o ft en  re q u ir e  th e c o n st ru c ti o n  of  expensi ve  

access ro a d s , whi ch  op en  a re a s  to  "s p o n ta n eo u s" co lo n iz ati on  w ith a ll  

i t s  conse quen ces .

A gain st  a l l  of  th ese  d i f f ic u l ti e s , an d some 1 h ave  no t m en tion ed , 

s ta n d s  th e ab so lu te  ne ed  of  devel op in g  c o u n tr ie s— and th e  w orl d as  

a who le —to  p re se rv e  and  w is e ly  u ti li z e  fo re s t re so u rc e s . The  World 

Ba nk  is  u n iq u e ly  ab le  to  m ob il iz e th e n e ce ssa ry  re sp o n se , p a r ti c u la r ly  

in  co u n tr ie s whe re  lo ca l la w s and  po li c ie s have to  be ch anged  bec au se
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it s  le v e ra g e  on borr ow er s is  ex tr em ely  e ff e c ti v e . We ap p la u d  th e expansi on  

of  i t s  fo re s tr y  p ro gra m , and  u rg e  th a t  th e new p o li c ie s an d  new a tt it u d e s  

be d is se m in a te d  th ro ughou t th e B an k,  to  to uc h a l l  fo re s tr y - re la te d  p ro je c ts .

SPECIFIC  RECOMMENDATIONS

The Su bc om mittee  h a s  in d ic a te d  th a t  it  wou ld  welcom e re co m m en da tion s 

fo r im pr ov em en ts  in  th e World B a n k 's  p ro gra m . I wou ld  li k e  to  ma ke  

fo u r su g g e sti o n s:

1. The World Ba nk  sh ould  con ti nue  to  exp an d  th e num ber , scop e

and  am ou nt  of  money  d ed ic a te d  to  fo re s tr y  p ro je c ts , p a r ti c u la r ly  em phasi zi ng  

re fo re s ta ti o n  an d  a ff o re s ta ti o n  in  d e g ra d e d  a r e a s .  C u rre n tl y , re fo re s ta ti o n  

in  th e d evelo p in g  co u n tr ie s a s  a who le  is  p ro cee d in g  a t  le ss th an  20 

p e rc en t th e r a te  ne ed ed  to  ensu re  do m es tic  se lf -su ff ic ie n c y , p a r t ic u la r ly  

fo r fi re w ood, by  th e y e a r 2000.  W ith ou t a v a s tl y  in c re a sed  e ff o rt  by  

a ll  de ve lo pm en t agencie s an d  by  th e c o u n tr ie s  co n cern ed , th e r a te  of 

d e fo re s ta ti o n  w il l ov er whe lm  many c o u n tr ie s .

2.  The World Ba nk  sh ould  su p p o rt  a g re a t d ea l more re se a rc h  in  

a sso c ia ti o n  w it h  i ts  fo re s tr y  p ro je c ts . The Ba nk  h as be en  a le a d e r  in  

h e lp in g  la u n c h  th e C o n su lt a ti v e  Group on  In te rn a ti o n a l A g ric u lt u ra l 

R es ea rc h (CG1AR),  whi ch  sp onso rs  te c h n ic a l re se a rc h . Bu t th e Ba nk

h as  no t do ne  n e a r ly  en ou gh  to  fi n an ce  th e re se a rc h  w hi ch  sh ould  pre ce de 

i t s  own  p ro je c ts , no r to id en ti fy  th e in s ti tu ti o n a l an d m an a g e ri a l ne ed s 

in  d evelo p in g  c o u n tr ie s .

3. The re  a lr e a d y  see ms  to be a tr en d  in  the World Ba nk  in  the 

l a s t  18 m onth s,  to w ar ds so -c a ll ed  " in s ti tu ti o n -b u il d in g " , by  w hi ch  I 

re fe r  to  th e e ff o rt  to hel p c o u n tr ie s  m an ag e th e ir  own pro b le m s.  Thi s 

tr en d  sh o u ld  be  a c c e le ra te d , so th a t fo re s tr y  se rv ic e s , a g r ic u lt u r a l



ex te n si o n  se rv ic e s , lo ca l re s e a rc h , man po wer  t ra in in g  an d  o th e r a c ti v it ie s  
a re  a d eq u a te ly  fu nded .

4 . In  it s  fo re s tr y - re la te d  p ro je c ts , p a r t ic u la r ly  r u r a l  de ve lo pm en t 

an d  popu la ti on  m ig ra ti o n  p ro je c ts , th e World Ba nk  need s to co nduct  

mu ch more  th oro ugh e v a lu a ti o n s  of  th e s u s ta in a b i l it y  of  se tt le d , s ta b le  

a g r ic u lt u re  in  th e p ro je c t a r e a s .  So il q u a li ty  and  o th er re la te d  fa c to rs  

sh ould  be consi d ere d  a t  the e a r li e s t poss ib le  o p p o rtu n it y , bef ore  th es e  

la rg e  v en tu re s  g a th e r  mo me ntu m.

CONCLUSION

Th e World B a n k 's  e x p an s io n  of  it s  fo re s tr y  p ro gra m  ta k es  p la ce  

in  th e co n te x t of  c o n sid e ra b le  in te rn a ti o n a l a c t iv it y  on envir onm en t 

an d  de ve lo pm en t is su e s . Ju s t th is  p a s t F e b ru a ry  th e  World Ba nk  an d 

e ig h t o th er m u lt il a te ra l in s ti tu ti o n s  si gned  a jo in t D ecla ra ti on  of  E nv ir on

m en ta l Poli ci es an d  P ro cedure s R ela ti ng  to  Eco nomic De ve lopm en t (I  

a tt a c h  a co py  to  my te s ti m o n y ).  Th ey  a re  now tr y in g  to  work ou t p ro gra m s 

to  im pl em en t th a t D ec la ra ti o n . I su bm it  th a t th e pr ob lem  of  tr o p ic a l 

d e fo re s ta ti o n  lo g ic a ll y  sh o u ld , as a re s u lt  of  th e  E nvir onm en ta l D ec la ra ti o n , 

re ce iv e  v a s tl y  in c re a se d  an d  im pr ov ed  a tt e n ti o n  from th ese  b an k s and  

a g e n c ie s . Fo r man y re a so n s , 1 a ls o  quest io n  w heth er  th is  w il l h a p p en , 

b u t th e h e a r in g s  of  th is  Su bc om mi tte e co uld  h ave  a p ro p it io u s  in fl uence  
d u rin g  comi ng  m ont hs .

The  re a l is su e  is  to fi n d  w ay s of  e le v a ti n g  n a tu r a l  re so u rc e  pr oble m s 

am on g th e  many p r io r it ie s  of  de ve lo pm en t a s s is ta n c e . My In s ti tu te  h as 

su g g est ed  th a t  th e Wo rld  B a n k 's  name  be  ch an g ed  to  th e " In te rn a ti o n a l



Ba nk  fo r Res ou rc es  and  Dev elop men t"  ( it  is  now a n a c h ro n is ti c a ll y  th e 

I n te rn a ti o n a l Ba nk  fo r R ec onst ru ction  a n d  Dev el op m en t) , to  re m in d it s e lf , 

do nor c o u n tr ie s , and  bo rr o w ers , th a t  de ve lo pm en t depen ds fu n d am en ta ll y  

an d  in e x tr ic a b ly  on th e so und m an ag em en t of p h y s ic a l an d n a tu ra l  

re so u rc e s . Ano ther  id ea  m ig ht  be  to  expan d  th e World B a n k 's  a n n u a l 

c o u n tr y  eco nomi c su rv e y s , in to  co u n tr y  econom ic and  re so u rc e  su rv e y s . 

The se  id ea s  a re  ju s t sy m bolic,  of  co u rs e , but a ld ne or  to g e th e r th ey  

m ig ht h e lp  to b re ak  a lo g ja m . The lo gj am  is  th is : la rg e  in s ti tu ti o n s , 

p a r t ic u la r ly  b a n k s , ch an g e  sl o w ly . The World Ban k— ev en  th ough it  

is  no t ju s t  a "b an k " b u t is  in  fa c t th e w o r ld 's  la r g e s t , m u lt i- fa ce te d  

de ve lo pm en t pro m ot io n,  m an ag em en t,  and  f in an c in g  in s ti tu ti o n —is  no 

ex cep ti o n .

But su dden ly  we a re  a ll  aw are  th a t  th e wor ld  is  c h an g in g  r a p id ly . 

Res ou rc es  a re  d is a p p e a r in g  o r be co m in g p ro h ib it iv e ly  ex p en siv e  du e 

to  o v e ru se . De ve lopm en t c a n 't  ta k e  p la ce  if  th e n e ce ssa ry  re so u rc es 

a re  d e st ro y ed  o r u se d  u p . So, some how,  th es e  sl o w -c h an g in g  in s ti tu ti o n s  

have  got to fi nd  a w ay  to  ch ange  th e ir  re sp onse s a t  th e same pac e 

a s th e w orl d in  w hi ch  th ey  o p era te .-  The w orl d Ban k w il l h av e  an  in c re a 

sin g ly  im port an t ro le  to  p la y  in  th is  re g a rd , and  it  mus t h av e  st ro n g  

Amer ican  su p p o rt .
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Mr. Bonker. Thank you, Mr. Hoffmann, for excellent testimony. I see we have a vote on the House floor. The subcommittee will stand in recess for 10 minutes.
[Whereupon a brie f recess was taken.]
Mr. Bonker. The subcommittee will come to order.
We have heard from two excellent witnesses thus  f ar. We will now move to Dr. Thomas Lovejoy.
Dr. Lovejoy, would you proceed at this time?

STATEMENT OF THOMAS E. LOVEJOY, VIC E PR ES IDEN T FOR 
SCIENCE, WORLD W IL DLI FE  FUN D— UN ITED  STATES

Thom as E. Lovejoy received his Ph. D. from Yale Univers ity in 1971 and has 
been studying  problems of trop ical forest  ecology, principa lly in the  Amazon, 
since 1965. He joined  World Wildl ife Fun d—U.S. in 1973 and is curren tly Vice 
Pre sid ent  for Science. He aided in pre par atio n of the recen t National  Academy 
of Sciences volume “Research Pri ori tie s in Trop ical Biology,” and helped repre
sent  IUCN at  the UNEP Trop ical Defores tatio n meet ings in Feb rua ry. He is the 
American prin cipa l inv est iga tor  in a ma jor Bra zilian/Am eric an resea rch pro
gram  on the  minimum cri tic al size  of ecosystems in the  Amazon.

Mr. Lovejoy . Mr. Chairman, I am here on behalf of Russell Train, the president of the World Wild life Fund—United States, who also serves as vice president for North  America of the Internation al Union for the Conservation of Nature and Natu ral Resources.
I would like to simply submit my prepared testimony for the record and note tha t it includes a document known as the “Tropica l Fores t Source Book,” produced by IUCN , with a great deal of data about the problems of tropical  deforestation, and also the statement tha t IUCN  submitted to the UN EP tropica l deforestation meeting in February.
Mr. Bonker. Fine. All of the statements will be part of the  official record.
Mr. Lovejoy . Thank you.
I particularly welcome the oppor tunity  to testify  at this hearing. I welcome the a ttention  of th is subcommittee to the tropical deforestation problem, for certainly it  is the largest part of the problem of biological impoverishment of the planet which we are experiencing in the lat ter  years of this century.
Conservative estimates—and I  underline the word “conservative”— indicate tha t if present trends continue, something on the order of one-sixth to one-seventh of all species on the planet—plan t and animal—are likely to be lost by the century’s end. Th at certainly is a mat ter for grea t pause.
IUCN—a brie f word about it—is bicameral in nature. It  represents something on the order of 100 countries, with both state members and conservation organizat ion members. The World Wildl ife Fund was, in fact, largely founded to support IUCN as it addresses the issues of biological conservation and ecologically sound development.I would like to just  hit  on twro or three aspects of the problem which I don’t think have been part icula rly brough t out in the discussions of the past few years.
The first part of it is obvious. We don’t know a great deal about these systems, obviously the most complex and diverse biological systems on the planet ; also, the most productive  biologically.
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We often see attempts to take these incredibly rich systems and con
vert them to very simple systems, such as pasture—pasture  which is 
likely even at the beginning to  support only 1 steer per 3 hectares, and 
is openly acknowledged as likely to decline to something on the order 
of 1 steer per 10 hectares.

Tho real gap here is one in knowledge of how to use these forests.
Righ t now, for example, when it would make a great deal of  sense to 
sta rt sustained yield natu ral regeneration forestry  in the. Amazon 
basin, we are faced with  a state of ignorance such that , as of the mo
ment, the largest area in the ent ire Amazon basin which has a reliable 
and published tree survey done for it is only 5y2 hectares in size. I 
would note that 5y2 hectares holds on the order of 300 species of trees.

This knowledge gap problem is in p art  a function of the  structure of 
the agencies which support research. Agencies such as the National 
Science Foundation, which 'support pure research and shy away from n
applied research, never really address the question of what we need to 
know about tropical forests.

The agencies which by definition support applied research tend to 
shy away from the middle ground area where there is a g reat  deal of 
knowledge to be gathered and transferre d to the applied area. I  think 
either these institutions need to broaden their  spheres of interest  or 
new institutions  have to come into being.

IUCN at tempts to fill this  gap somewhat. It  does at tempt to aid  na
tions in ident ifying  key areas to protect, and in ident ifying  key prob
lems in terms o f how tropical  forests might be be tter used.

I should point out tha t IUCN  most recently is noted for a docu
ment known as the World Conservation Strategy,1 which much more 
than has ever been pointed out before, emphasizes the relationship 
between environment and development; emphasizes not only tha t the 
human, economic, and sociological play takes places in an ecological 
theater, but also emphasizes the fact tha t it is very ha rd to talk about 
resource conservation to people whose immediate worry is where they 
are going to get the next mouthful.

This is one of the reasons I  am particular ly pleased to see the grow
ing interest of the U.S. Government in helping these countries with the 
problem.

There definitely is a need for internationa l aid in these questions.
If  you consider the problem of slash and burn agricultu re, which has 

been referred to earlier  today, it is not only a matter o f trying to find 
some reasonable cash crop or substitute  way of life for these individ
uals. I t is also a matter  of  finding a system whereby they can market 
tha t cash crop and also of finding a system where they can spend tha t •
cash to get tomorrow’s mouthful.

Similar ly, there is need for international  aid to focus on the prob
lems of how to use already deforested, degraded land. It  is not some
thing tha t is particular ly attractive to private  economic interests. I 
think  we need to pave the way to lead those interests into using those 
properties.

It  seems tha t by and large most of the commercial pressures on 
the tropical forests could be met by using already deforested lands.

1 See maps, pp. IV-VII, taken from IUCN document “World Conservation Stra tegy .”



In  the last analysis, I think one really cannot be too hard on the governments of these developing nations. They have to face the problems on a day-to-day basis of masses of poor, and if they don’t address those immediate issues, they are going to be out o f office almost immediately. I think  it  really  does become everybody’s business to aid the tropical  forest nations in protec ting this large section of the world’s biological heritage.
Thank you, Mr. Chairman.
[The prepared statement of Mr. Lovejoy follows:]

P repared Sta teme nt  oe T ho ma s E. Love joy, P h . D., Vice P resid ent for 
Scien ce , W orld W ild life  Fund—U.S.

I am Thomas E. Lovejoy, Vice President for Science of the World 
Wildlife Fund-U.S. World Wildlife Fund, with offices in over 25 nations, 
is the largest private international conservation organization and consults 
with and supports the International Union for Conservation of Nature and 
Natural Resources (IUCN). I am here on behalf of The Honorable 
Russell E. Train, President of World Wildlife Fund-U.S. and Vice 
President for North America of the IUCN. World Wildlife Fund-U.S. 
gives tropical forests the highest priority in its program.

The IUCN is an International organization in which governments, 
governmental agencies and non-governmental bodies cooperate. Its 
members are sovereign States, government departments and agencies, and 
national and international organizations concerned with conservation.
IUCN s broad, purpose is to promote the conservation of nature and natural 
resources —  the maintenance of a healthy biosphere by widespread efforts 
to protect and enhance the diversity of the world’s fauna, flora and 
habitats, and by encouraging rational use of natural resources. IUCN 
was founded in 1948 and today consists of more than 450 government 
agencies and conservation organizations representing more than 100 
countries.

IUCN draws on a large pool of scientific talent worldwide which 
is organized into commissions. These include a commission on national 
parks and protected areas, the survival service commission which is 
concerned with species and their status and future on a species by species 
basis, a commission on ecology, one on environmental policy, law and 
administration, one on environmental planning, and one on education.



For example, in my scientific capacity I serve on the survival service

and ecology commissions.

IUCN has most recently been noted for the preparation and publication 

of the World Conservation Strategy, a document which heralded the links between 

environment and development to a degree heretofore unprecedented. While 

part of the message was not all that new —  namely that the human play

is enacted in an ecological theatre and that biological resources are 

the fundamental ones —  the strategy also articulated the need for 

development, albeit of the ecologically sensible sort, in order for 

conservation to proceed in developing nations. It is very hard to speak 

with an Andean fanner about the need to protect spectacled bears when 

one has just gone off with the farmer’s last chicken, or try and discourage 

slash and burn farmers from cutting more forest when that is the only 

way they know to feed their families.

These issues are particularly pronounced in the tropical forest 

regions of the world, regions which may seem terribly distant, but which 

may seen much closer when economics or social problems bora of the 

degradation of the biological resource base boil up in unrest.

Basically when we are faced with the possible loss of a major fraction 

of the world’s species, and with an unprecedented pressure on biological 

resources from a human population most recently estimated to peak at 

6.2 billion, then proper biological management of the planet, and protection 

of biological productivity so it can support these large numbers of 

people, becomes everyone’s business.
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The tropical forest issue perhaps more than any other relating 

to biotic impoverishment suffers from a lack of knowledge about the forests 

and consequently how best to manage them. We do know they are incredibly 

rich in species, that biologically they are among the most productive 

of systems on the earth, and that they are both intricate and fragile.

I dwell on this point, because even if we could stop tropical deforestation 

* dead this moment, we would not have an adequate notion of how to manage

tropical forests properly in support of people. The situation is a 

forest equivalent of the aquatic-misery of Tantalus: we are surrounded by highly 

productive biological systems we cannot, for lack of knowledge, draw upon.

In the Amazon, for example, the knowledge of sustained yield natural 

regeneration forestry is so meagre that plantation forestry with all its 

inherent perils appears as an easy answer.

The problem is partly a matter of tropical forest research not 

having seemed an issue of urgency, and partly a fault of the structure 

and programs of institutions which promote research. Those such as the 

National Science Foundation in this country (where at the moment there are 

a greater number of tropical biologists than elsewhere), are concerned 

only with basic research defined in broad terms, and, like NSF, do not 

have a specific program in tropical biology. If there is not high 

intrinsic "pure" interest in a particular question or series of studies, 

a tropical topic will not rate support; the system is not structured to

automatically put value on research of urgency or importance in 

* understanding and protecting tropical diversity and productivity.

Such agencies have to be very careful to avoid directed research because



too much direction can easily stifle creativity and original exploration. 
This is important: one can in fact imagine a directed-science agency 
telling Fleming not to study moldy melons because they couldn't 
possibly be interesting or useful within the terms of the agency.

At the same time the agencies charged with supporting applied 
research, which would have been overjoyed to support Fleming after 
his serendipitous discovery, tend to support only the most clearly 
applied research. There is a critical gap between pure and applied 
research for which support is not easily available. There is an 
important role here for development agencies.

IUCN attempts to identify these critical areas and encourage 

support for them from other agencies. It attempts, too, to aid tropical 
forest nations in identifying critical areas for protection and in 
developing the capacity to protect them. IUCN attempts to identify 
and publicize the resource Issues as they apply to or are unique to 
tropical forest regions. An example is the Tropical Forest sourcebook 
prepared for the World Conservation Strategy, a copy of which I would like 
to submit for the record, together with a copy of the IUCN statement for 
the UNEP tropical forest meeting in February.

The perils of tropical deforestation are clear:

1) a reduction in biological diversity perhaps as high as 

20 percent of all species

2) concomitant reduction in biological productivity in the regions 
where biological productivity is naturally highest, resulting

in perhaps the ultimate example of man-made deserts



3) possibilities of local climatic change, because of the rain

generating capacities of these forests —  the Amazon forest 

is said to create half of Amazonian rainfall, meaning that if 

too much forest is cut the rest could dry up

4) possibilities of global climatic change from the release 

of the 340 billion metric tons of carbon in tropical 

forests into the atmosphere, resulting in a warming trend 

(perhaps briefly masked by effects from Mount St. Helens) 

and displacement of rainfall patterns.

The answers are less clear, although the immediacy of the need 
for action is apparent. IUCN and World Wildlife Fund stand ready to 

help in any way they can.

Some aspects of the problem are clearly beyond their power to 

solve. If all aspects of the problem other than slash and burn are solved 

the battle still will be lost. If adequate sustained yield cash crops 

can be substituted on the lands occupied by the slash and burn farmers, 
there still is a need to provide means of marketing the crop and of 

providing ways in which they can spend their cash for necessities, 

for such people are immediately motivated by the need to provide the 

next mouthful, and to a degree many of us never experience. The dimensions 

of this problem are such that only agencies like the development banks 
are capable of dealing with it.

Clearly a problem also is the inability of the governments of 

most tropical forest nations to address the problem in a substantial 

way. Pressed with immediate social and economic problems of the vast



numbers of poor, they must address those first for humanitarian reasons 
and for the simple expedience of remaining in power. Subsidies in 
manpower and actual dollars from the developed nations are indispensable 
if we are to properly address the tropical deforestation problem.

This is really a matter of maintaining the greatest possible degree of 
habitability of our planet, which, while very practical, is really the
most humanitarian cause of all.
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ANNEX 1

STATEMENT OF THE INTERNATIONAL 
UNION FOR CONSERVATION OF NATURE 

AND NATURAL RESOURCES

E x p e r ts  M e e ti n g  on  T r o p i c a l  F o r e s t s  
N a i r o b i , 2 5  F e b r u a r y -  1 M ar ch  1 9 80

I . I n t r o d u c t i o n
Th e s u b j e c t  o f  t h i s  m e e ti n g  —  t h e  c o n s e r v a t i o n  a n d  w is e  

u t i l i z a t i o n  o f  hu m id  t r o p i c a l  f o r e s t s  - -  i s  o f  g r e a t  im p o rt a n c e  
t o  th e  f u t u r e  o f  m a n k in d . Th e I n t e r n a t i o n a l  U n io n  f o r  
C o n s e r v a ti o n  o f  N a tu re  an d  N a tu r a l R e s o u rc e s  (IUCN ) w el co m es  
t h i s  m e e ti n g  a s  a n  o p p o r t u n i t y  t o  s h a r e  in f o r m a t io n  an d 
e x p e r i e n c e s , a n d  t o  d e s i g n  a pr og ra mm e o f  a c t i o n s  w h ic h  w i l l  
e n s u r e  t h e  l o n g - te r m  s u r v i v a l  o f  t r o p i c a l  f o r e s t s  a n d  t h e  
b e n e f i t s  w h ic h  th e y  c o n f e r  upo n h u m a n it y .

IUCN i s  a n  i n t e r n a t i o n a l  n o n -g o v e rn m e n ta l o r g a n i z a t i o n  w it h  
m or e th a n  4 0 0  m em be rs th r o u g h o u t t h e  w o r ld , i n c l u d i n g  
g o v e rn m e n ts , g o v e rn m e n t a g e n c i e s , a n d  n a t i o n a l  an d  
i n t e r n a t i o n a l  n o n -g o v e rn m e n ta l o r g a n i z a t i o n s . IUCN c a r r i e s  o u t  
muc h o f  i t s  w or k th r o u g h  s i x  s p e c i a l i z e d  c o m m is s io n s , w h ic h  
c o o r d i n a t e  t h e  e f f o r t s  o f  m or e th a n  10 0 0  i n d i v i d u a l  e x p e r t s  a l l  
o v e r t h e  w o r ld .

IUCN 1 s - o b j e c t i v e  i s  t o  m a i n ta i n  a n d  e n h a n c e  t h e  d i v e r s i t y  
o f  t h e  b io s p h e r e  b y  p ro m o ti n g  r a t i o n a l  m an ag em en t o f  t h e  
e a r t h ’ s  n a t u r a l  r e s o u r c e s . Hu mid  t r o p i c a l  f o r e s t s  a r e  am on g 
t h e  m o st  i m p o r t a n t o f  t h e s e .  IUCN h a s  r e c o g n i z e d  i n  t h e  W or ld  
C o n s e r v a ti o n  S t r a t e g y  (w h ic h  w i l l  b e  r e l e a s e d  on  5 M ar ch ) an d  
e ls e w h e r e  t h a t  c o n s e r v a t i o n  o f  n a t u r a l  r e s o u r c e s  c a n  o c c u r  i n  
t h e  lo n g  ru n  o n ly  i f  d e v e lo p m e n t e f f o r t s  s u c c e e d  i n  m e e ti n g  
b a s i c  hum an n e e d s . B u t i t  i s  a l s o  c l e a r  t h a t  s u s t a i n a b l e  
d e v e lo p m e n t c a n  t a k e  p l a c e  o n ly  i f  c o n s e r v a t i o n  m e a s u re s  
s u c c e e d  i n  m a i n ta i n in g  t h e  r e s o u r c e  b a s e  up on w h ic h  d e v e lo p m e n t 
d e p e n d s . I n  s h o r t ,  d e v e lo p m e n t d e p e n d s  u p o n  c o n s e r v a t i o n , a n d  
c o n s e r v a t i o n  up on  d e v e lo p m e n t.

IUCN ’ s g o a l  i s  t o  e n s u r e  t h a t  t r o p i c a l  f o r e s t s  a r e  u s e d  
w is e l y  s o  a s  t o  y i e l d  t h e  g r e a t e s t  b e n e f i t s  t o  h u m a n it y  i n  b o th  
t h e  s h o r t  a n d  t h e  lo n g  te r m . T he  p r o c e s s  o f  d e f o r e s t a t i o n  i s  
a c c e l e r a t i n g .  Too o f t e n ,  i t  i s  u n w is e  an d  in c o m p a ti b le  w it h  
s u s t a i n a b l e  d e v e lo p m e n t.  U n le s s  n e e d e d  a c t i o n s  a r e  t a k e n  so o n  
an d  on  a l a r g e  s c a l e ,  man y o f  t h e  b e n e f i t s  o f  t r o p i c a l  f o r e s t s  
w i l l  b e  l o s t  f o r e v e r .

66 -326  0 - 8 1 - 1 3
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I I .  B e n e f i t s  o f  Hum id T r o p i c a l  F o r e s t s
Hu mid  t r o p i c a l  f o r e s t s  s u p p l y  man y p r o d u c t s  a n d  s e r v i c e s  

b o th  t o  t r o p i c a l  f o r e s t  c o u n t r i e s  a n d  t o  t h e  r e s t  o f  m an k in d . 
M o re o v e r,  th e s e  f o r e s t s  p r o v i d e  man y o f  t h e i r  b e n e f i t s  m e re ly  
b y  e x i s t i n g  i n  t h e i r  n a t u r a l  s t a t e .  Th ey  a r e  t h e  w o r l d 's  
g r e a t e s t  s t o r e h o u s e  o f  b i o l o g i c a l  d i v e r s i t y .  Th ey  a r e  th o u g h t 
t o  c o n t a i n  n e a r l y  h a l f  t h e  e a r t h ' s  s p e c i e s  o f  p l a n t s  an d 
a n i m a l s . T r o p i c a l  f o r e s t  s p e c i e s  h a v e  a l r e a d y  p ro d u c e d  t  
e x t r a o r d i n a r y  b e n e f i t s  f o r  m a n k in d . R ou ghly  o n e  q u a r t e r  o f  a l l  
p r e s c r i p t i o n  d r u g s  a r e  o f  b i o l o g i c a l  o r i g i n ;  ma ny  ca m e fr o m  
hu m id  t r o p i c a l  f o r e s t s .  Th e p o t e n t i a l  b e n e f i t s  a r e  e v en  
l a r g e r ,  s i n c e  t h e  g r e a t  m a j o r i t y  o f  t h e s e  s p e c i e s  h a v e  n e v e r 
b e e n  s c r e e n e d  f o r  u s e f u l  co m pou nd s.  Many t r o p i c a l  f o r e s t  
a n i m a l s , s u c h  a s  p r i m a t e s , a r e  im p o r ta n t i n  m e d ic a l r e s e a r c h .

Hum id t r o p i c a l  f o r e s t  s p e c i e s  a r e  o f  g r e a t  im p o rt a n c e  to  
i n d u s t r y ,  p r o v i d in g  t a n n i n s ,  r e s i n s ,  gu m s,  o i l s ,  d y e s , a n d  
o t h e r  c o m m e rc ia ll y  u s e f u l  co m po un ds.  T h e re  i s  a tr e m e n d o u s 
p o t e n t i a l  f o r  new p r o d u c t s  fr o m  t r o p i c a l  f o r e s t  s p e c i e s .  T h e se  
may e v e n  in c l u d e  h y d ro c a r b o n s  f o r  an  o i l - s h o r t  w o rl d : i t  wa s 
r e c e n t l y  d i s c o v e r e d , f o r  e x a m p le , t h a t  C o p a i f e r a  l a n g s d o r f i i , a 
t r e e  t h a t  gr ow s i n  t h e  Amaz on B a s i n , h a s  s a p  t h a t  c a n  b e  u s e d  
d i r e c t l y  i n  d i e s e l  e n g i n e s .

Th e g e n e t i c  r e s o u r c e s  o f  t r o p i c a l  f o r e s t s  a r e  o f  g r e a t  
v a l u e  i n  i n c r e a s i n g  fo o d  a n d  f i b e r  p r o d u c t i o n . Th e no w -f am ou s 
p e r e n i a l  c o r n  ( Ze a d i p l o p e r e n n i s ) w as  r e c e n t l y  d i s c o v e r e d  
g ro w in g  i- n -a  m ont an e f o r e s t  a r e a  o f  s o u t h e r n  M e x ic o . A 
p r o m is in g  ne w f o o d  c r o p  i s  t h e  f a s t - g r o w i n g , p r o t e i n - r i c h  
w in g ed  b e a n  ( P so p h o c a rp u s te t r a g o n o l o b u s ) , w h ic h  i s  n a t i v e  t o  
t h e  hu m id  f o r e s t  e c o s y s te m s  o f  S o u th e a s t A s i a . T r o p i c a l  
f o r e s t s  a r e  a l s o  a s o u r c e  o f  ma ny s p e c i e s  o f  p l a n t s ,  f i s h ,  an d 
w i l d l i f e  t h a t  a r e  a n  e s s e n t i a l  s o u r c e  o f  fo o d  f o r  l o c a l  
p e o p l e . F or  e x a m p le , c u r r e n t  r e s e a r c h  i n d i c a t e s  t h a t  man y 
i m p o r t a n t fo o d  f i s h  o f  t h e  Am azo n B a s in  d e p e n d  f o r  t h e i r  
s u r v i v a l  up on  f r u i t  f a l l e n  fr om  f l o o d p l a i n  ( V a r z e a ) f o r e s t  
t r e e s .  T r o p i c a l  f o r e s t  g e n e t i c  r e s o u r c e s  a l s o  a r e  im p o r t a n t t o  
a d v a n c e s  in  f o r e s t r y  an d  o t h e r  f i e l d s  o f  a p p l i e d  b io l o g y .

T he  b e n e f i t s  o f  t h e s e  g e n e t i c  r e s o u r c e s  a c c r u e  b o th  t o  t h e  
p e o p le  o f  t h e  t r o p i c a l  f o r e s t  c o u n t r i e s  t h a t  s u p p l y  th em  an d t o  
t h e  o t h e r  p e o p le  o f  t h e  w o r l d . Y e t i t  h a s  b e e n  e s t i m a t e d  t h a t  
i f  c u r r e n t  t r e n d s  i n  d e f o r e s t a t i o n  c o n t i n u e , a b o u t  o n e  t h i r d  o f  
t h e  s p e c i e s  now fo u n d  i n  hu m id  t r o p i c a l  f o r e s t s  —  p e r h a p s  
1 5 -2 0 %  o f  a l l  s p e c i e s  o n  e a r t h  - -  w i l l  b e  e x t i n c t  o n ly  20  y e a r s  
fr o m  no w , a n d  ma ny  m ore  i n  t h e  e n s u in g  d e c a d e s . T h is  w ou ld  b e  
o n e  o f  t h e  g r e a t e s t  im p o v e ri s h m e n ts  e v e r  s u f f e r e d  b y  m an kin d.

T h e s e  f o r e s t s  a r e  a l s o  im p o r t a n t t o  m e e ti n g  t h e  b a s i c  hum an 
n e e d s  o f  t h e  m or e th a n  2 0 0  m i l l i o n  p e o p le  who  l i v e  w i t h i n  the m 
o r  on  t h e i r  m a r g in s . F o r e s t s  p r o v i d e  fo o d  ( e . g . , f r u i t s ,  n u t s , 
h o n e y , f i s h ,  an d  w il d  a n i m a l s ) , fu e lw o o d , an d  b u i l d i n g  
m a t e r i a l s  f o r  t h e s e  p e o p l e . M o re o v e r,  i n d i g e n o u s ,
f o r e s t - d w e l l i n g  t r i b a l  p e o p le  a r e  t o t a l l y  d e p e n d e n t up on
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n a t u r a l  f o r e s t s  f o r  t h e i r  l i v e l i h o o d .  T h es e p e o p le ,  wh o h av e  
le a r n e d  o v e r  man y c e n t u r i e s  t o  u t i l i z e  t h e  f o r e s t s  in  a 
s u s t a i n a b l e  m an n er,  a r e  an  im p o r ta n t s o u r c e  o f  in f o r m a ti o n  
c o n c e r n in g  t h e  u s e s  o f  t r o p i c a l  f o r e s t  s p e c i e s .

In  t h e i r  n a t u r a l  s t a t e ,  hu mid  t r o p i c a l  f o r e s t s  a r e  th e  
ho m es  o f  som e o f  t h e  w o r ld ’ s m o st  u n u s u a l an d  s p e c t a c u l a r  
p l a n t s  an d a n im a ls . H en ce , th e y  c a n  b e  a s o u r c e  o f  t o u r i s t  
r e v e n u s s , a s  th e y  a l r e a d y  a r e  i n  a nu m be r o f  c o u n t r i e s .  T h e se  
f o r e s t s ,  an d  t h e i r  w i l d l i f e ,  h av e  a e s t h e t i c  and  c u l t u r a l  v a lu e  
f o r  ma ny p e o p le  b o th  in  t r o p i c a l  f o r e s t  c o u n t r i e s  an d  
e ls e w h e r e . For  e x a m p le , man y m ig r a to r y  b i r d s  t h a t  sp e n d  th e  
sum mer  i n  N o rth  A m eri ca  an d  E u ro p e  d ep en d  upon t r o p i c a l  f o r e s t s  
d u r in g  th e  n o r t h e r n  w in te r .

O th e r b e n e f i t s  p ro v id e d  by  t r o p i c a l  f o r e s t s  i n  t h e i r  
n a t u r a l  o r  n e a r - n a t u r a l  s t a t e  r e s u l t  fr om  t h e i r  r e l a t i o n s h i p  to  
a v i t a l  r e s o u r c e :  w a te r . By r e t a i n i n g  w a te r  a n d  r e l e a s i n g  i t  
g r a d u a l ly  th r o u g h o u t th e  y e a r ,  f o r e s t s  m a in ta in  r e l i a b l e  
s u p p l i e s  o f  h i g h - q u a l i t y  w a te r . W a te rs h e d  f o r e s t s  th u s  b e n e f i t  
d ow nst re am  a g r i c u l t u r e ,  i n d u s t r y ,  hum an h e a l t h ,  an d
s e t t l e m e n t s .  T he y a ll o w  m or e r e g u l a r  a n d  s u s t a i n e d  o p e r a t i o n  
o f  h y d r o e l e c t r i c  f a c i l i t i e s .

F o r e s t s  b e n e f i t  a l l  who  l i v e  do w ns trea m , b y  r e d u c in g  t h e  
fr e q u e n c y  an d e x t e n t  o f  f l o o d s  an d  d r o u g h ts . I n  J u n e  1 9 7 9 ,  f o r  
e x a m p le , I n d i a  s u f f e r e d  $ 2  b i l l i o n  i n  p r o p e r ty  da m ag e a n d  a 
t r a g i c  l o s s  o f  hum an l i f e  due  t o  f lo o d s  in  t h e  G an ges  V a ll e y  
w hic h  w ere  e x a c e r b a te d  by  d e f o r e s t a t i o n  i n  b o th  n o r t h e r n  I n d i a  
a n d  N e p a l.  Th e p ro b le m  o f  f lo o d in g  o f t e n  i s  an  i n t e r n a t i o n a l  
o n e , s i n c e  t h e  hu m id  t r o p i c a l  f o r e s t  bio m e c o n t a i n s  ma ny  
i n t e r n a t i o n a l  w a te r s h e d s .

T r o p ic a l  f o r e s t s  c o n f e r  en or m ous  b e n e f i t s  b y  s t a b i l i z i n g  
s o i l s  an d  p r e v e n t in g  e r o s i o n .  S o i l  e r o s io n  r e n d e r s  l a n d s ,  b o th  
i n  o n c e - f o r e s te d  a r e a s  a n d  d o w n st re am , u n f i t  f o r  a g r i c u l t u r e  o r  
f o r  p r o d u c t io n  o f  fu e lw o o d  an d c o m m e rc ia l t i m b e r .  E r o s io n  may  
g r e a t l y  re d u c e  t h e  o u tp u t o f  h y d r o e l e c t r i c  f a c i l i t i e s  d u e  t o  
s i l t a t i o n .  I t  h a s  b e e n  o b s e r v e d  t h a t  ma ny t r o p i c a l  f o r e s t  
c o u n t r i e s  w h ic h  w o u ld  n o t  w is h  t o  g iv e  u p  a s q u a r e  m e te r  o f  
t h e i r  la n d  a r e  w a tc h in g  th o u s a n d s  o f  t o n s  o f  s o i l  w as h aw ay 
e a c h  y e a r  b e c a u s e  o f  d e f o r e s t a t i o n .

Many  wood p r o d u c ts  a r e  o b ta in e d  fr om  hu m id  t r o p i c a l  
f o r e s t s .  T h e se  in c lu d e  fu e lw o o d  t o  m e e t i n d i v i d u a l  a n d  
c o m m e rc ia l n e e d s , p a p e r , b u i l d in g  m a t e r i a l s ,  a n d  lu m b e r.  Th e 
i n t e r n a t i o n a l  t r a d e  i n  wo od p r o d u c ts  i s  a m a jo r s o u r c e  o f  
f o r e ig n  ex ch an g e  and  em plo ym en t.

T r o p ic a l f o r e s t s  a l s o  may p la y  a c r u c i a l  r o l e  in  
m a in ta in in g  c l i m a t i c  s t a b i l i t y .  In  som e c o u n t r i e s ,  i t  i s  
l i k e l y  t h a t  f o r e s t s  g e n e r a t e  c o n s i d e r a b l e  l o c a l  r a i n f a l l  d u e  t o  
t h e i r  r o l e  i n  e v a p o t r a n s p i r a t i o n . A t t h e  g l o b a l  l e v e l ,  
d e f o r e s t a t i o n  may  a f f e c t  c l i m a t e  by  in c r e a s i n g  t h e  l e v e l  o f  
a tm o s p h e r ic  c a rb o n  d io x id e  o r  by  i n c r e a s i n g  th e  am ount  o f  
s u n l i g h t  r e f l e c t e d  by  t h e  e a r t h .  Th e r e s u l t i n g  c l i m a t i c



c h a n g e s  c o u ld  h a v e  c a t a s t r o p h i c  im p a c ts  u p o n  a g r i c u l t u r e ,  su ch  
a s  b y  r e d u c in g  t h e  p r o d u c t i v i t y  o f  t h e  N o rt h  A m e ri c a n  g r a i n  
b e l t ,  an d  c o u ld  r a i s e  t h e  l e v e l  o f  th e  o c e a n s  s u b s t a n t i a l l y  by  
m e l ti n g  t h e  A n t a r c t i c  a n d  G r e e n la n d  i c e c a p s . No ne  o f  t h e s e  
c l i m a t i c  e f f e c t s  a r e  f u l l y  u n d e r s to o d , b u t  i f  we w a i t  u n t i l  
th e y  a r e  c o n c l u s i v e l y  d e m o n s tr a t e d , i t  i s  l i k e l y  t o  b e  t o o  l a t e  
t o  p r e v e n t  th em .

A l l  o f  t h e s e  b e n e f i t s  w i l l  c e a s e  i f  f o r e s t  e x p l o i t a t i o n  i s  
c a r r i e d  o u t  i n  a n  u n s u s t a i n a b l e  m a n n e r.  Th e r e s u l t  w i l l  b e  a 
m a jo r s e t b a c k  t o  d e v e lo p m e n t,  e s p e c i a l l y  i n  r u r a l  a r e a s ,  an d  
p ro f o u n d  l o s s e s  t o  a l l  m a n k in d .

I I I .  R a te s  a n d  C a u s e s  o f  D e f o r e s t a t i o n
I t  s h o u ld  b e  e m p h a s iz e d  t h a t  t h e  r a t e s  a n d  c a u s e s  o f  

d e f o r e s t a t i o n  v a r y  c o n s i d e r a b l y  fr o m  c o u n t r y  t o  c o u n t r y . In  
so me  c o u n t r i e s ,  v i r t u a l l y  a l l  t h e  p ri m a ry  t r o p i c a l  f o r e s t s  h av e 
a l r e a d y  d i s a p p e a r e d , a n d  r e m e d ia l m e a s u re s  a r e  u r g e n t l y  
n e e d e d . I n  o t h e r  c o u n t r i e s ,  som e p ri m a ry  f o r e s t s  re m a in ;  i n  a 
fe w  c o u n t r i e s ,  t h e s e  am ount  t o  a s u b s t a n t i a l  p r o p o r t i o n . In  
m o s t c o u n t r i e s ,  d e f o r e s t a t i o n  i s  p ro c e e d in g  r a p i d l y ,  a n d  a l l  
t o o  o f t e n  i t  i s  u n p la n n e d  a n d  u n w is e .

IUCN b e l i e v e s  t h a t  t h e  b e s t  a v a i l a b l e  e s t i m a t e s  o f  t h e  
r a t e s  o f  d e f o r e s t a t i o n  a r e  t h o s e  i n  t h e  s o o n - t o - b e - r e l e a s e d  
s t u d y  o f  t h e  U n it e d  S t a t e s  N a t i o n a l  Aca dem y o f  S c i e n c e s . T h is  
s o b e r in g  s t u d y  i s  s a i d  t o  e s t i m a t e  t h a t  a b o u t 2 0 0 , 0 0 0  s q u a r e  
k i l o m e t e r s  o f  p ri m a ry  hu m id  t r o p i c a l  f o r e s t  a r e  e l i m i n a t e d  o r  
s e v e r e l y  da m ag ed  e a c h  y e a r . Many  c o u n t r i e s  a r e  l i k e l y  t o  l o s e  
v i r t u a l l y  a l l  t h e i r  p ri m a ry  f o r e s t s  in  2 0  y e a r s  o r  l e s s  i f  
c u r r e n t  t r e n d s  a r e  a ll o w e d  t o  c o n t i n u e . IUCN i s  s k e p t i c a l  o f  
lo w e r , m or e o p t i m i s t i c  e s t i m a t e s  o f  t h e  r a t e  o f  d e f o r e s t a t i o n .  
To o o f t e n ,  t h e s e  h a v e  b e e n  b a s e d  o n  o u td a t e d  o r  i n c o r r e c t  
o f f i c i a l  f i g u r e s ,  w h ic h  b e a r  l i t t l e  r e l a t i o n  t o  a c t u a l  
c o n d i t i o n s  o n  t h e  g ro u n d . T h e se  e s t i m a t e s  a l s o  h a v e  te n d e d  t o  
n e g l e c t  t h e  c a t a l y t i c  e f f e c t  w hi ch  e v e n  s e l e c t i v e  lo g g i n g  o f t e n  
h a s  i n  e x p o s in g  t h e  re m a in d e r  o f  t h e  f o r e s t  t o  s h i f t i n g  
c u l t i v a t i o n .

Th e c a u s e s  o f  d e f o r e s t a t i o n  a l s o  v a r y  fr o m  c o u n t r y  t o  
c o u n t r y . Th e m o st  im m e d ia te  c a u s e s  i n c l u d e  u n s u s t a i n a b l e  
s h i f t i n g  c u l t i v a t i o n ,  c o n v e r s io n  o f  la n d  f o r  c a t t l e  r a i s i n g ,  
r e s e t t l e m e n t  p r o j e c t s ,  s p o n ta n e o u s  m i g r a t io n  t o  f o r e s t  a r e a s  by  
l a n d l e s s  p e o p l e , g a t h e r i n g  o f  fu e lw o o d , a n d  c o m m e rc ia l 
h a r v e s t i n g  o f  t i m b e r . T h e se  i n  t u r n  r e f l e c t  t h e  e f f o r t s  o f  
r u r a l  i n h a b i t a n t s  t o  m e e t b a s i c  huma n n e e d s  n o t  s a t i s f i e d  a t  
c u r r e n t  l e v e l s  o f  d e v e lo p m e n t (a  d e f i c i e n c y  o f t e n  e x a c e r b a t e d  
by  i n e q u i t a b l e  d i s t r i b u t i o n  o f  l a n d ) ;  a l a c k  o f  p o l i t i c a l  w i l l  
o n  t h e  p a r t  o f  som e t r o p i c a l  f o r e s t  c o u n tr y  g o v e rn m e n ts ; a n d  a n  
e m p h a s is  by  som e g o v e rn m e n ts , a n d  e v e n  i n d i v i d u a l s  s e e k i n g  
p e r s o n a l  g a i n ,  on  s h o r t - t e r m  r e v e n u e s  from  t i m b e r  e x p o r t s
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in s te a d  o f  s u s ta in a b le  r u r a l  d e v e lo p m e n t.  Le ss  p ro x im a te  b u t  
c r i t i c a l l y  im p o r ta n t  ca u s e s  in c lu d e  p o p u la t io n  g ro w th  and 
e x c e s s iv e  c o n s u m p ti o n  o f  t r o p i c a l  f o r e s t  p ro d u c ts ,  e s p e c ia l l y  i n  d e v e lo p e d  c o u n t r ie s .

IV .  Nee de d A c t io n s
W h il e  c le a r i n g  and m o d i f ic a t io n  o f  h um id  t r o p i c a l  f o r e s t s  i s  o f t e n  j u s t i f i e d ,  i n  many ca se s  i t  i s  in c o m p a t ib le  w i t h  

s u s ta in a b le  d e v e lo p m e n t,  th e  p r e s e r v a t io n  o f  g e n e t ic  d i v e r s i t y ,  o r  even  c l im a t i c  s t a b i l i t y .  T r o p ic a l  f o r e s t  c o u n t r ie s ,  \  
d e v e lo p e d  c o u n t r ie s ,  and  i n t e r n a t io n a l  o r g a n iz a t io n s  need t o  ta k e  a v a r i e t y  o f  a c t io n s  i f  hum id  t r o p i c a l  f o r e s t s  a re  t o  be  c o n s e rv e d  and  w is e ly  u t i l i z e d .

I t  i s  e s s e n t ia l  t h a t  a c t io n s  be ta k e n  t o  a d d re s s  th e  le s s  p ro x im a te  b u t  c r i t i c a l l y  im p o r ta n t  ca u s e s  o f  u n w is e  
d e f o r e s t a t io n .  A w id e  ra n g e  o f  a c t io n s  a ls o  i s  needed  t o  d e a l w i t h  th e  m or e im m e d ia te  c a u s e s . A t  t h e  n a t io n a l  l e v e l ,  
t r o p i c a l  f o r e s t  c o u n t r y  g o ve rn m e n ts  s h o u ld  d e v e lo p  b ro a d  
n a t io n a l  p o l i c i e s  s p e l l in g  o u t  t h e i r  s t r o n g  co m m itm e n t t o  u s in g  
n a t u r a l  re s o u rc e s  on a s u s ta in a b le  b a s is .  T h e y  s h o u ld  p re p a re  an d a d o p t s e c t o r a l  p o l i c i e s ,  in c lu d in g  th o s e  f o r  f o r e s t  
man ag em en t and  r u r a l  d e v e lo p m e n t.  T hese  p o l i c i e s ,  a nd  th e  
p la n s  based  upon th e m , s h o u ld  pay  c a r e f u l  a t t e n t i o n  t o  a l l  t h e  
p o t e n t ia l  b e n e f i t s  o f  f o r e s t s  f o r  s u s ta in a b le  d e v e lo p m e n t.  
F o r e s t  man ag em en t p o l i c i e s  s h o u ld  e m p has iz e  e c o lo g ic a l l y  sound  r u r a l  d e v e lo p m e n t r a t h e r  th a n  p ro m o t io n  o f  t im b e r  e x p o r t s ,  a 
p o in t  s t r e s s e d  a t  th e  W o r ld  F o r e s t r y  C o n g re ss  h e ld  i n  In d o n e s ia  i n  1978.

T h e re  s h o u ld  be m echanis m s t o  a s s u re  c o o r d in a t io n  among a l l  r e le v a n t  g o ve rn m e n t a g e n c ie s  in  p o li c y m a k in g ,  p la n n in g ,  and 
m anagem ent.  Laws g o v e rn in g  f o r e s t  m an ag em en t s h o u ld  be  
re v ie w e d  a n d , i f  n e c e s s a ry ,  r e v is e d .  T h e ir 'e n fo r c e m e n t  m us t 
h a ve  w h o le -h e a r te d  s u p p o r t  a t  th e  h ig h e s t  l e v e ls  o f  g o v e rn m e n t.

B e t t e r  p la n n in g  i s  needed a t  th e  r e g io n a l  a nd  l o c a l  
l e v e l s .  No s i g n i f i c a n t  d e f o r e s t a t io n  s h o u ld  be  p e r m it te d  
w i t h o u t  la n d -u s e  p la n s  b ased  on  e v a lu a t io n  o f  th e  c a p a b i l i t i e s  o f  e c o s y s te m s , and  e s p e c ia l l y  o f  s o i l s ,  t o  s u s ta in  th e  
d e v e lo p m e n t w h ic h  i s  p ro p o s e d . S p e c i f i c  p ro p o s a ls  f o r  p r o je c t s  in v o lv in g  f o r e s t  c le a r i n g  s h o u ld  be c a r e f u l l y  a s s e s s e d  f o r  
t h e i r  l i k e l y  e n v ir o n m e n ta l im p a c ts ,  in c lu d in g  e f f e c t s  on  o th e r  
re s o u rc e s  su ch  a s  w a te r  and  w i l d l i f e .  P ro p o s a ls  t o  c o n s t r u c t  p e n e t r a t io n  ro a d s  s h o u ld  be a sse sse d  t o  d e te rm in e  th e  
co n se qu e n ce s  o f  p r o v id in g  e n t r y  t o  p r e v io u s ly  in a c c e s s ib le  
a re a s .  D eve lo pm en t a id  a g e n c ie s  and o th e r  i n t e r n a t i o n a l  b o d ie s  s h o u ld  r e q u i r e  e c o s y s te m  c a p a b i l i t y  e v a lu a t io n s  and 
e n v ir o n m e n ta l im p a c t a sse ssm e n ts  a s  a c o n d i t io n  o f  
p a r t i c i p a t i n g  o r  a s s is t in g  i n  d e v e lo p m e n t sc hem es in v o lv in g  f o r e s t  c le a r in g .



B ecause  o f  th e  im p o r ta n c e  o f  b i o l o g ic a l  d i v e r s i t y ,  n a t io n a l  
g o v e rn m e n ts  and  d e v e lo p m e n t a id  a g e n c ie s  s h o u ld ,  l i k e  t h e  W o r ld  
B a n k , r e fu s e  to  engage i n  a c t i v i t i e s  t h a t  m ig h t  d e s t r o y  s p e c ie s  
h a b i t a t s  n o t  s u i t a b ly  p r o te c te d  e ls e w h e re . E conom ic  a n a ly s e s  
o f  p ro p o s e d  p r o je c t s  s h o u ld  ta k e  i n t o  a c c o u n t th e  a d v e rs e  
im p a c ts  on  o th e r  r e s o u rc e s ,  in c lu d in g  th o s e  d o w n s tr e a m  o f  th e  
p r o je c t  s i t e .  S u it a b le  ca se  s tu d ie s  a re  needed  t o  d e m o n s tr a te  
th e  e c o n o m ic  and  o th e r  v a lu e s  o f  w e ll - p la n n e d ,  m u l t ip u r p o s e  u se  
o f  hu m id  t r o p i c a l  f o r e s t s  f o r  th e  p ro d u c t io n  o f  t im b e r  and  
o th e r  f o r e s t  p ro d u c ts ,  w a te r  m anagem ent,  w i l d l i f e ,  r e c r e a t io n ,  
s c i e n t i f i c  u s e , and o th e r  b e n e f i t s .

S te p s  m u s t be  ta k e n  t o  a s s u re  th e  w is e  u t i l i z a t i o n  o f  
f o r e s t s  d e s ig n a te d  f o r  t im b e r  p r o d u c t io n .  N a t io n a l p la n s  f o r  
c o m m e rc ia l f o r e s t r y ,  a n d  th e  te rm s  o f  s p e c i f i c  t im b e r  
c o n c e s s io n s ,  s h o u ld  e n s u re  t h a t  d e s ir e d  re v e n u e s  fr o m  f o r e s t s  
c a n  b e  s u s ta in e d  w i t h o u t  s h o r t - s ig h t e d  " m in in g "  o f  t im b e r .  I n  
some c a s e s ,  th e  b e s t  c o u rs e  may  be th e  e s ta b li s h m e n t  o f  
p la n t a t io n s ,  th o u g h  v e r y  c a r e f u l  p la n n in g  i s  r e q u i r e d .  Th e 
a c t i v i t i e s  o f  c o r p o r a t io n s  s h o u ld  be c o n t r o l le d  t o  a s s u re  t h a t  
t h e i r  in c e n t iv e  t o  mak e s h o r t - t e r m  p r o f i t s  d o e s  n o t  r e s u l t  i n  
u n s u s ta in a b le  e x p lo i t a t i o n  o f  f o r e s t s .

T r o p ic a l  f o r e s t  c o n s e rv a t io n  depends  upon  e c o lo g ic a l l y  
sound  r u r a l  d e v e lo p m e n t t h a t  le s s e n s  th e  p re s s u re s  f o r  
d e s t r u c t io n  o f  th e  re m a in in g  n a t u r a l  f o r e s t s .  I t  i s  e s s e n t i a l  
t o  in c re a s e , th e  p r o d u c t i v i t y  o f  la n d s  w h ic h  a lr e a d y  h a ve  been 
c le a re d  o f  p r im a r y  f o r e s t ,  and t o  r e s t o r e  th e  p r o d u c t i v i t y  o f  
d e g ra d e d  la n d s .  One p ro m is in g  fo rm  o f  d e v e lo p m e n t i s  
a g r o f o r e s t r y ,  w h ic h  co m b in e s  t r e e s  and  fo o d  c ro p s  i n  w ays  t h a t  
h e lp  p re v e n t  n u t r i e n t  d e p le t io n  fr o m  t r o p i c a l  s o i l s .  A lt h o u g h  
a d d i t i o n a l  s i t e - s p e c i f i c  r e s e a rc h  i s  n e e d e d , a g r o f o r e s t r y  may 
p ro v id e  a s u s ta in a b le  a l t e r n a t i v e  f o r  ma ny  o f  th e  w o r ld ’ s 
e s t im a te d  200 m i l l i o n  f o r e s t  fa r m e r s ,  whos e num ber a re  e x p e c te d  
t o  d o u b le  b y  th e  y e a r  2 0 0 0 . I n t e n s iv e  hom este ad  g a rd e n s  and 
i r r i g a t e d  a g r i c u l t u r e ,  i n  a re a s  w i t h  s u i t a b le  s o i l s ,  c a n  a ls o  
re d u c e  p re s s u re s  f o r  a g r i c u l t u r a l  e n c ro a ch m e n t on  f o r e s t  la n d s .

O th e r  fo rm s  o f  e c o lo g ic a l l y  sound  r u r a l  d e v e lo p m e n t in c lu d e  
co m m u n it y  f o r e s t r y ,  f a s t - g r o w in g  fu e lw o o d  p la n t a t io n s ,  m ore  
e f f i c i e n t  u se  o f  fu e lw o o d ,  and  u t i l i z a t i o n  o f  a l t e r n a t i v e  
e n e rg y  s o u rc e s  i n  p la c e  o f  fu e lw o o d . B u f f e r  zo n e s  f e a t u r in g  
a g r o f o r e s t r y ,  co m m u n it y  f o r e s t r y ,  o r  fu e lw o o d  p la n t a t io n s  
s h o u ld  be  e s ta b l is h e d  a d ja c e n t  t o  p ro te c te d  f o r e s t s .

F o r e s t r y  i n s t i t u t i o n s  i n  t r o p i c a l  f o r e s t  c o u n t r ie s  m u s t 
have  a d d i t i o n a l  re s o u rc e s  t o  c a r r y  o u t  needed a c t i v i t i e s .  The y 
p a r t i c u l a r l y  r e q u i r e  a d e q u a te  num bers  o f  q u a l i f i e d  p e r s o n n e l.  
T h e re  i s  an  u rg e n t  need  f o r  m ore  t r a i n i n g ,  in c lu d in g  a c ra s h  
pro gra m m e to  d e v e lo p  a muc h la r g e r  c o rp s  o f  p r o f e s s io n a l  
f o r e s t e r s  i n  th e  t r o p i c s .  S p e c ia l em p h a s is  s h o u ld  be p la c e d  on  
e s t a b l i s h in g  and s t r e n g th e n in g  t r a i n i n g  i n s t i t u t i o n s  in  
t r o p i c a l  f o r e s t  c o u n t r ie s .  A nu mbe r o f  n a t io n a l  and  
in t e r n a t i o n a l  i n s t i t u t i o n s  h a v e  done  good  t r a i n i n g  w o rk ,  b u t  
th e y  a re  ham pere d b y  a la c k  o f  fu n d s .



M u l t i l a t e r a l  and  b i l a t e r a l  a id  a g e n c ie s  s h o u ld  in c re a s e  
g r e a t l y  t h e i r  s u p p o r t  f o r  a l l  o f  th e s e  a c t i v i t i e s .  F o r  
e x a m p le , th e  U n it e d  N a t io n s  C o n fe re n c e  on  T ra d e  and  D eve lo pm en t 
h a s  c i t e d  an FAO e s t im a te  t h a t  th e  c o s t  o f  r e p la c in g  wo od  b e in g  
c u t  f o r  i n d u s t r i a l  p u rp o s e s  and f o r  fu e lw o o d  w i l l  be a b o u t $3 .3  
b i l l i o n  p e r  y e a r .  Com pa re d w i t h  t h i ^  f i g u r e  and  w i t h  o th e r  
re q u ir e m e n ts ,  e ve n  th e  W o r ld  B a n k 's  p ro p o se d  e x p e n d it u r e  o f  
$500  m i l l i o n  on  f o r e s t r y  d u r in g  1 9 7 9 -8 3  seem s s m a l l .  The  
p o s s i b i l i t y  o f  a s p e c ia l  t a x  on  im p o r ts  o f  f o r e s t  p ro d u c ts  fr o m  
th e  t r o p ic s  s h o u ld  be  u r g e n t ly  e x p lo re d ,  w i t h  t h e  p ro c e e d s  used  t o  fu n d  needed a c t io n s .

IUCN  s u p p o r ts  e f f o r t s  b y  t r o p i c a l  f o r e s t  c o u n t r ie s  t o  
o b t a in  th e  max imum  e co n o m ic  r e t u r n  fr o m  t h e i r  f o r e s t s  
c o n s is t e n t  w i t h  sound  e c o lo g ic a l  p r i n c i p l e s ,  th u s  m e e ti n g  huma n 
needs and le s s e n in g  p re s s u re s  f o r  u n s u s ta in a b le  f o r e s t  
d e v e lo p m e n t.  F o r  e x a m p le , l o c a l  p ro c e s s in g  o f  t im b e r  s h o u ld  
r e p la c e  th e  e x p o r t  o f  ra w  lo g s  w henever p o s s ib le .  D eve lo ped  
c o u n t r ie s  s h o u ld  re m ove t a r i f f  b a r r i e r s  t o  woo d p ro c e s s e d  i n  
th e  c o u n t r y  o f  o r i g i n ,  and  s h o u ld  p ro v id e  f i n a n c i a l  s u p p o r t  f o r  th e  c r e a t io n  o f  w o o d -p ro c e s s in g  i n d u s t r i e s .

I t  i s  im p o r ta n t  t h a t  f o r e s t  d e v e lo p m e n t and  m an ag em en t ta k e  
f u l l  a c c o u n t o f  t h e  n eeds  o f  f o r e s t - d w e l l in g  in d ig e n o u s  
p e o p le .  T h e ir  huma n r i g h t s  and u n iq u e  c u l t u r e s  s h o u ld  be  re s p e c te d .

A t  t h e i n t e r n a t i o n a l  l e v e l ,  i n  a d d i t io n  t o  th e  ty p e s  o f  
a s s is ta n c e  a lr e a d y  s u g g e s te d ,  v a r io u s  k in d s  o f  a g re e m e n ts  can  
be  h e l p f u l .  I n t e r n a t i o n a l  c o n v e n t io n s  c a n  a s s u re  sound  
man ag em en t o f  i n t e r n a t io n a l  w a te rs h e d s . H e a v il y  e x p lo i t e d  
t r o p i c a l  t im b e r  s p e c ie s  c a n  be l i s t e d  i n  th e  a p p e n d ic e s  t o  th e  
C o n v e n ti o n  o n  I n t e r n a t io n a l  T ra d e  i n  E ndangere d  S p e c ie s .  An 
in t e r n a t i o n a l  co d e  o f  p r a c t i c e  s h o u ld  be  d e v e lo p e d  t o  g o v e rn  
th e  g r a n t in g  o f  c o n c e s s io n s  and  t o  r e g u la te  th e  c o n d u c t o f  
h a r v e s t in g  o p e r a t io n s  b y  n a t io n a l  and  m u l t i n a t io n a l
c o r p o r a t io n s .  I n t e r n a t io n a l  a g re e m e n ts  c a n  make p o s s ib le  th e  
t r a n s f e r  o f  fu n d s  fr c m  d e v e lo p e d  to  t r o p i c a l  f o r e s t  c o u n t r ie s  
f o r  a v a r i e t y  o f  p u rp o s e s .

V . P r o te c te d  A re a s  and  R e se a rc h
A l l  o f  th e s e  a c t io n s  a re  e s s e n t ia l  t o  sound  man ag em en t an d 

u t i l i z a t i o n  o f  t r o p i c a l  f o r e s t s .  IUCN  s ta n d s  r e a d y  t o  
c o n t r ib u t e  t o  t h e i r  r e a l i z a t i o n .  H ow eve r,  tw o  c a te g o r ie s  o f  
a c t io n s  w i l l  be  d is c u s s e d  i n  g r e a te r  d e t a i l  i n  v ie w  o f  IU C N 's  
r o l e  and c a p a b i l i t i e s :  (1 ) a c t io n s  t o  e s t a b l i s h  an d m a in ta in  
an a d e q u a te  w o r ld w id e  s y s te m  o f  p a rk s  and  p r o te c te d  a re a s ,  and  
(2 )  re s e a rc h  a c t i v i t i e s .

A sy s te m  o f  p a rk s  and  p r o te c te d  a re a s  i n  th e  h u m id  t r o p i c a l  
f o r e s t  b io m e i s  needed f o r  s u s ta in a b le  d e v e lo p m e n t.  P ro te c te d  
a re a s  a re  th e  o n ly  f e a s ib le  way o f  p r e s e r v in g  h u n d re d s  o f  
th o u s a n d s  o f  t r o p i c a l  f o r e s t  a n im a l and p la n t  s p e c ie s  w h ic h  
w i l l  o th e r w is e  d is a p p e a r ,  t o g e th e r  w i t h  a l l  t h e  b e n e f i t s  o f



g e n e t ic  d i v e r s i t y  m e n ti o n e d  a b o v e . P r e l im in a r y  e s t im a te s  b y  
s c i e n t i s t s  s u g g e s t t h a t  a t  l e a s t  te n  p e rc e n t  o f  th e  e a r t h 's  
hum id  t r o p i c a l  f o r e s t s  may ne ed  t o  be p r o te c te d ,  i n  s e le c te d  
l o c a l i t i e s  c o v e r in g  r e p r e s e n ta t iv e  e c o s y s te m s , i n  o rd e r  t o  
p re s e rv e  g e n e t ic  d i v e r s i t y .  S in c e  man y s p e c ie s  i n  t h i s  b io m e 
a re  c h a r a c te r iz e d  b y  lo c a l i z e d  d i s t r i b u t i o n ,  a fe w  la r g e  
p r o te c te d  a re a s  w i l l  n o t  s u f f i c e :  a s t r a t e g i c a l l y  s i t e d  
n e tw o rk  i s  n e e d e d . I n  S o u th  A m e r ic a ,  le s s  th a n  tw o  p e rc e n t  o f  
th e  b io m e i s  now p r o te c te d ,  i n  S o u th e a s t  A s ia  le s s  th a n  tw o  
p e r c e n t ,  and  i n  A f r i c a  le s s  th a n  t h r e e  p e r c e n t .

P r o te c te d  a re a s  a ls o  a re  im p o r ta n t  f o r  s a fe g u a rd in g  w a te r  
s u p p l ie s ,  th e re b y  s e r v in g  th e  n e e ds  o f  a g r i c u l t u r e ,  in d u s t r y ,  
and  a l l  th e  p e o p le  wh o l i v e  d o w n s tr e a m . P r o te c te d  a re a s  
c o n t r ib u t e  t o  c l im a t i c  s t a b i l i t y ,  b o th  l o c a l l y  a nd  g l o b a l l y .  
T hey p ro v id e  b a s e li n e  d a ta  w h ic h  i s  e s s e n t ia l  f o r  im p o r ta n t  
re s e a rc h  a n d  e c o lo g ic a l l y  sound  r u r a l  d e v e lo p m e n t.  T h e y  c a n  be 
s o u rc e s  o f  t o u r i s t  re v e n u e s .

I t  f o l lo w s  t h a t  i n  e v e ry  n a t io n  an  in t e g r a l  com ponen t o f  
la n d  p la n n in g  and d e v e lo p m e n t s h o u ld  be th e  e s ta b l is h m e n t  and  
man ag em en t o f  an a d e q u a te  s y s te m  o f  p a rk s  and  p r o te c te d  a re a s .  
T r o p ic a l  f o r e s t s  c o u n t r ie s  have  a s t r o n g  in t e r e s t  i n
e s t a b l is h in g  su ch  s ys te m s  i n  o r d e r  t o  m eet t h e i r  n e e ds  f o r  
s u s ta in a b le  d e v e lo p m e n t.  Th e g lo b a l  co m m u n it y  h a s  an e q u a l ly  
s t r o n g  i n t e r e s t  i n  p r e s e r v in g  g e n e t ic  d i v e r s i t y  and  c l i m a t i c  
s t a b i l i t y .  T h e re fo re ,  th e  d e v e lo p e d  c o u n t r ie s  s h o u ld  a s s i s t  i n  
m e e ti n g  th e  c o s ts  o f  p la n n in g ,  e s t a b l i s h in g  and  m a in ta in in g  
p a rk s  and  p ro te c te d  a re a s ,  b o th  a s  a p a r t  o f  t h e i r  f o r e ig n  a id  
e f f o r t s  a nd  i n  t h e i r  ow n s e l f - i n t e r e s t .  T h is  a s s is ta n c e  c a n  
come  th ro u g h  U .N . a g e n c ie s  o r  m u l t i l a t e r a l  o r  b i l a t e r a l  a id  
a g e n c ie s ;  i t  i s  n o ta b le  t h a t  FAO and  th e  W o rld  Bank a re  engaged 
i n  a c t i v i t i e s  o f  t h i s  k in d .  S u p p o r t  c a n  a ls o  come  th ro u g h  
in t e r n a t i o n a l  p ro g ra m s  s u c h  a s  UN ES CO 's MAB P r o je c t  8 s y s te m  o f  
B io s p h e re  R e s e rv e s , th e  W o r ld  H e r it a g e  Pro gra m m e, and  s im i l a r  
e f f o r t s .  A lt h o u g h  th e s e  p ro gra m m es a re  a s te p  i n  th e  r i g h t  
d i r e c t i o n ,  th e y  a re  g r o s s ly  u n d e r fu n d e d . I f  a t a x  i s  im posed  
on  im p o r ts  o f  t r o p i c a l  f o r e s t  p r o d u c ts ,  some o f  th e  p ro c e e d s  
s h o u ld  be  d e v o te d  t o  p a rk s  and  p ro te c te d  a re a s .

T h e re  i s  a ls o  an  u r g e n t  n eed  f o r  w e l l - t r a in e d  m anage rs  o f  
p a rk s  and  p ro te c te d  a re a s .  Th e U .S .- C a n a d a  N a t io n a l P a rk s  
I n t e r n a t io n a l  S e m in a rs  a re  an  e x c e l le n t  m eth od  o f  t r a i n i n g ,  b u t  
th e  de man d e xce e d s  b y  many t im e s  th e  30 p la c e s  p e r  y e a r  now 
a v a i la b le .

I t  s h o u ld  be  em p h a s iz e d  t h a t  re s e a rc h  i s  n o t  a s u b s t i t u t e  
f o r  o th e r  u r g e n t ly  needed  a c t io n s .  I n  man y c a s e s ,  i f  p re s e n t  
t r e n d s  a re  a ll o w e d  t o  c o n t in u e ,  re s e a rc h  r e s u l t s  w i l l . c o m e  to o  
l a t e  t o  a f f e c t  f o r e s t  man ag em en t b ecause  th e  f o r e s t s  w i l l  be  
g o n e . H o w eve r,  la c k  o f  k n o w le d g e  s e v e r e ly  r e s t r i c t s  o u r  
a b i l i t y  t o  man ag e t r o p i c a l  f o r e s t  e c o s y s te m s , and  th e  f o l lo w in g  
k in d s  o f  r e s e a rc h  a re  b a d ly  n e e d e d .
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T h e re  i s  a n e e d  f o r  d e t a i l e d ,  s y s t e m a t i c  a s s e s s m e n t an d 
m o n it o r in g  o f  f o r e s t  c o v e r . Th e UNEP/FAO p i l o t  p r o j e c t  i n  W est  
A f r i c a  i s  a go od  s t a r t .  I t  s h o u ld  b e  e x p a n d e d . S u rv e y s  s h o u ld  
b e c o n c e n t r a t e d  i n  m a jo r t r o p i c a l  f o r e s t  c o u n t r i e s  t h a t  l a c k  
r e m o te - s e n s in g  o r  a e r i a l  s u r v e y  d a t a  a n d  a r e  e x p e r i e n c i n g  r a p i d  
f o r e s t  c l e a r i n g .

R e s e a rc h  i s  n e e d e d  t o  d e te r m in e  w h ic h  f o r e s t  a r e a s  a r e  o f  
g r e a t e s t  v a lu e  f o r  p r e s e r v i n g  b i o l o g i c a l  d i v e r s i t y  an d 
t h e r e f o r e  d e s e r v e  p r o t e c t i o n .  L o c a l s p e c i e s  i n v e n t o r i e s  a r e  
n e e d e d , s i n c e  m or e th a n  h a l f  o f  a l l  hu m id  t r o p i c a l  f o r e s t  
s p e c i e s  h a v e  n o t  e v e n  b e e n  d e s c r i b e d . H ow ev er , s p e c i e s  
i n v e n t o r i e s  a r e  ti m e -c o n s u m in g , s o  ma ny  a r e a s  m u s t b e  p r o t e c t e d  
i n  t h e  i n t e r i m  on  t h e  b a s i s  o f  e x i s t i n g  d a t a .  R e s e a rc h  i n t o  
t h e  min imu m c r i t i c a l  s i z e  f o r  e c o s y s te m s  i s  a l s o  im p o r t a n t f o r  
p la n n i n g  p r o t e c t e d  a r e a s .

S t u d i e s  o f  s p e c i f i c  e c o sy s te m s a r e  a l s o  i m p o r t a n t . A fe w  
c o n t r a s t i n g  e c o s y s te m s  m u st  b e  s t u d i e d  i n  d e t a i l  b e f o r e  
m an ag em en t p l a n s  i n v o l v in g  f o r e s t  m a n i p u la ti o n  c a n  b e  d e s ig n e d  
an d  im p le m en te d  w it h  a d e q u a te  kno w le dg e o f  t h e  l i k e l y  
c o n s e q u e n c e s . T he  b e n e f i t s  fr o m  e c o s y s te m  a n a l y s e s  in c l u d e  
i d e n t i f i c a t i o n  o f  e c o s y s te m s  am en a b le  a n d  n o t  a m e n a b le  t o  
d e v e lo p m e n t,  an d  s t r a t e g i e s  f o r  a c h i e v i n g  max imum s u s t a i n a b l e  
y i e l d  fr om  a g r o f o r e s t r y ,  p l a n t a t i o n s ,  a n d  o t h e r  m an ag em en t 
s y s te m s . T h e s e  a n a l y s e s  s h o u ld  in c l u d e  e x p e r i m e n t a l 
i n t e r c r o p p i n g  a n d  a g r o f o r e s t r y  sc h em es  u s i n g  a v a r i e t y  o f  
s p e c i e s  an d  c o m b in a ti o n s  o f  s p e c i e s , a n d  e x p l o r a t i o n  o f  new 
e x t r a c t i o n  t e c h n i q u e s  t o  m in im iz e  da m ag e t o  t h e  re m a in in g  t r e e s .

R e s e a rc h  i s  n e e d e d  i n t o  p l a n t a t i o n s  co m po se d o f  n a t i v e  
s p e c i e s  a s  o p p o se d  t o  e x o t i c s ,  e s p e c i a l l y  e x o t i c  c o n i f e r s ,  an d 
t o  i d e n t i f y  t h e  t r e e  s p e c i e s  m o s t a p p r o p r i a t e  f o r
r e h a b i l i t a t i o n  o f  d e g ra d e d  l a n d s . R e s e a rc h  a l s o  i s  n e e d e d  i n t o  
n a t u r a l  r e g e n e r a t i o n  f o r e s t r y .  In  ma ny  c a s e s ,  t h i s  ty p e  o f  
f o r e s t  m an ag em en t w ou ld  b e p r e f e r a b l e  t o  p l a n t a t i o n s  b e c a u s e  i t  
re n e w s v a l u a b l e  t r o p i c a l  h a rd w o o d s,  i s  m or e b i o l o g i c a l l y  
d i v e r s e ,  an d  r e q u i r e s  fe w e r h i g h - c o s t  i n p u t s  s u c h  a s  f e r t i l i z e r  
a n d  p e s t i c i d e s .  H ow ev er , r e s e a r c h  i s  n e e d e d  t o  i d e n t i f y  
s p e c i f i c  m an ag e n en t te c h n i q u e s  w hi ch  m ig h t p e r m i t  e f f i c i e n t  
n a t u r a l  r e g e n e r a t i o n  o f  c o m m e rc ia l f o r e s t s .

R e s e a rc h  i s  n e e d e d  i n t o  t h e  m an ag em en t o f  re m n a n t n a t u r a l  
f o r e s t  p a t c h e s  t o  s u p p o r t  l o c a l  p e o p le  o n  a s u s t a i n a b l e  b a s i s .  
F o r e x a m p le , s t u d y  i s  n e e d e d  t o  d e te r m in e  r u r a l  de m an ds  f o r  
fu e lw o o d , r a t t a n ,  a n d  o t h e r  f o r e s t  p r o d u c t s , a n d  i n t o  
te c h n i q u e s  f o r  m an ag in g i n  a s i n g l e  a r e a  s u c h  a c t i v i t i e s  a s  
fu e lw o o d  g a t h e r i n g , s u b s i s t e n c e  h u n t i n g , a n d  ti m b e r  e x t r a c t i o n  
f o r  l o c a l  u s e .

R e s e a rc h  i s  n e e d e d  i n t o  t h e  i n t e r r e l a t i o n s h i p s  b etw een  
f r e s h w a t e r  r e s o u r c e s , s u c h  a s  f i s h ,  a n d  f o r e s t s ,  i n  v ie w  o f  t h e  
f i n d i n g s  i n  t h e  Am azo n m e n ti o n e d  p r e v i o u s l y . T h e r e l a t i o n s h i p  
b e tw e e n  m an gr ov e f o r e s t s  an d  m a r in e  f i s h  an d  s h e l l f i s h  a l s o  
n e e d s  t o  b e  e x a m in e d .
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R ese a rc h  i s  r e q u ir e d  t o  u n d e rs ta n d  b e t t e r  th e  e co n om ic  
v a lu e  o f  n a t u r a l  t r o p i c a l  f o r e s t s .  T h is  s h o u ld  in c lu d e  
s c re e n in g  o f  t r o p i c a l  f o r e s t  p la n t s  and  a n im a ls  f o r  u s e fu l  
s u b s ta n c e s ,  u s in g  w h e re  p o s s ib le  th e  kn o w le d g e  a c c u m u la te d  by  
f o r e s t - d w e l l in g  p e o p le .  E conom ic  m ode ls  s h o u ld  be d e v e lo p e d  to  
e s t im a te  th e  v a lu e  o f  t h e  g e n e t ic  d i v e r s i t y ,  w a te rs h e d  
p r o t e c t io n ,  and o th e r  f u n c t io n s  o f  f o r e s t s .

A d d i t io n a l  r e s e a rc h  i s  needed  i n t o  th e  r o l e  o f  f o r e s t s  i n  
r e g u la t in g  c l im a t e .  R e se a rc h  i n t o  th e  e f f e c t  o f  f o r e s t s  on  
l o c a l  p r e c ip i t a t i o n  i s  e s p e c ia l l y  im p o r ta n t .  So  i s  r e s e a rc h  
i n t o  th e  c a rb o n  d io x id e  q u e s t io n ,  in c lu d in g  m o d e li n g  o f  th e  
e f f e c t s  o f  cha n ge s  i n  v e g e ta t iv e  c o v e r  on  a tm o s p h e r ic  c a rb o n  
d io x id e ,  w i t h in  th e  fr a m e w o rk  o f  t h e  pr og ra mm e w h ic h  r e s u l t e d  
f ro m  th e  1979 W o r ld  C li m a te  C o n fe re n c e  i n  G eneva .

Fro m an i n s t i t u t i o n a l  p o in t  o f  v ie w ,  UN ES CO 's MAB P r o je c t  1 
i s  a good  s t a r t  on  b ro a d - s c a le  t r o p i c a l  f o r e s t  e c o s y s te m  
re s e a rc h  t h a t  in t e g r a t e s  w e l l  th e  e f f o r t s  o f  p e rs o n n e l fr o m  
d e v e lo p e d  and  d e v e lo p in g  c o u n t r ie s .  I t  ne e ds  muc h m ore  fu n d in g  
t o  e n a b le  i t  t o  m ee t re s e a rc h  n e e d s . O th e r  m u l t i l a t e r a l  
e f f o r t s  on  w h ic h  re s e a rc h  s h o u ld  be  based  in c lu d e  th o s e  o f  FAO, 
UNEP, and th e  I n t e r n a t io n a l  U n io n  o f  F o r e s t r y  R e se a rc h  
O r g a n iz a t io n s .  The  I n t e r n a t i o n a l  C e n tre  f o r  R e s e a rc h  i n  
A g r o fo r e s t r y  d e s e rv e s  in c re a s e d  s u p p o r t .  N a t io n a l  i n s t i t u t i o n s  
s h o u ld  engage  i n  m ore  r e s e a rc h  r e le v a n t  t o  h u m id  t r o p i c a l  
f o r e s t s ,  and a id  a g e n c ie s  s h o u ld  fu n d  m ore  re s e a rc h  o f  t h i s  
k in d .  H ow ever,  i t  s h o u ld  a lw a y s  be  re m em be re d t h a t  re s e a rc h  
c a n n o t s u b s t i t u t e  f o r  u r g e n t ly  needed a c t io n s  o f  o t h e r  k in d s .  

V I .  T he  R o le  o f  IUCN
W it h  th e  s u p p o r t  o f  t h e  U n it e d  N a t io n s  E n v ir o n m e n t 

Pro gr am me (UNEP) a nd  th e  W o rld  W i l d l i f e  F und  (WWF) , o n e  o f  
IUCN 1 s  m a jo r  a c t i v i t i e s  f o r  th e  p a s t  fe w  y e a rs  h a s  been  th e  
d e v e lo p m e n t o f  th e  W o r ld  C o n s e rv a t io n  S t r a t e g y . The  S t r a te g y  
w i l l  be o f f i c i a l l y  announced  on  5 M arc h  19 8 0 . I t  i s  in te n d e d  as 
a g u id e  f o r  g o v e rn m e n ta l a nd  n o n -g o v e rn m e n ta l o r g a n iz a t io n s  t o  
th e  a c t io n s  needed f o r  c o n s e rv a t io n  o f  th e  w o r ld ’ s l i v i n g  
re s o u rc e s .  P a r t  o f  a c h a p te r  i s  d e v o te d  s p e c i f i c a l l y  t o  
t r o p i c a l  f o r e s t s ,  and  much o f  th e  r e s t  o f  th e  S t r a te g y  i s  
r e le v a n t  t o  w is e  u se  o f  f o r e s t s .

A nu mbe r o f  IU C N ' s o th e r  a c t i v i t i e s  in v o lv e  t r o p i c a l  
f o r e s t s .  Some o f  th e s e  c o n s is t  o f  s u rv e y s  o r  p la n n in g  e f f o r t s ,  
r e f l e c t i n g  IU C N 's  c o n c e rn  t h a t  p la n n in g  be  e n v ir o n m e n ta ll y  
s o u n d . F o r  e x a m p le , a t  th e  r e q u e s t  o f  t h e  G o ve rn m e n t o f  
T h a il a n d ,  and w it h  th e  s u p p o r t  o f  UNEP and  WWF, IUCN  p re p a re d  a 
c o n s e rv a t io n  p la n  f o r  t h a t  c o u n t r y .  IUCN  h a s  p u b li s h e d  
g u id e l in e s  on  th e  u se  o f  f o r e s t s  i n  S o u th e a s t  A s ia  a n d  L a t in  
A m e r ic a .  IU C N 's  c u r r e n t  pr og ra mme in c lu d e s  a num ber o f  
o n - th e -g ro u n d  p r o je c t s  i n  t r o p i c a l  f o r e s t  a re a s ,  m o s t o f  th em  
c o n c e rn e d  w i t h  e s t a b l is h in g  o r  m a in ta in in g  p r o te c te d  a re a s .
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IUCN r e c e n t l y  e s t a b l i s h e d  a ne w C o n s e rv a ti o n  f o r  
D ev el opm ent Pr og ra m m e.  T h is  Pr og ra m m e,  f o r  w h ic h  IUCN h o p e s  t o  
a c q u ir e  f i n a n c i a l  s u p p o r t fr om  b i l a t e r a l  an d  m u l t i l a t e r a l  
d e v e lo p m e n t a i d  a g e n c i e s ,  w i l l  e n a b le  IUCN t o  p r o v id e  t e c h n i c a l  
a s s i s t a n c e  t o  n a t i o n a l  g o v e rn m e n ts  an d a i d  a g e n c ie s  in  p la n n in g  
f o r  an d  e v a lu a t in g  th e  e n v ir o n m e n ta l e f f e c t s  o f  d e v e lo p m e n t 
p r o j e c t s ,  in c lu d in g  th o s e  in v o lv in g  hu mid  t r o p i c a l  f o r e s t s .  I t  
w i l l  a ll o w  IUCN f o r  t h e  f i r s t  ti m e  t o  w or k c l o s e l y  an d  
s y s t e m a t i c a l l y  w it h  d e v e lo p m e n t a g e n c ie s  t o  e n s u r e  t h a t  
c o n s e r v a t io n  be co m es  an  i n t e g r a l  p a r t  o f  d e v e lo p m e n t.

IUCN i s  w i l l i n g  t o  a s s i s t  n a t i o n a l  g o v e rn m e n ts  and  
i n t e r n a t i o n a l  b o d ie s  in  ta k i n g  a c t i o n s  t o  a s s u r e  c o n s e r v a t i o n  
and  w is e  u s e  o f  t r o p i c a l  f o r e s t s .  As p a r t  o f  t h e  C o n s e r v a ti o n  
f o r  D ev elo p m en t P ro gr am m e,  IUCN w i l l  s e e k  o p p o r t u n i t i e s  t o  
c o o p e r a te  w it h  d e v e lo p in g  c o u n tr y  g o v e rn m e n ts  an d  d e v e lo p m e n t 
a i d  a g e n c ie s  i n  p r e p a r in g  an d  im p le m e n ti n g  n a t i o n a l
c o n s e r v a t io n  p la n s  o r  s t r a t e g i e s  l i k e  t h a t  f o r  T h a il a n d .

IUCN w i l l  c o n t in u e  t o  ma ke  re co m m en d ati o n s c o n c e r n in g  th e  
sy s te m  o f  p a r k s  and  p r o t e c te d  a r e a s  w h ic h  i s  n eed ed  t o  e n s u r e  
th e  c o n ti n u e d  f u n c t io n i n g  o f  hu m id  t r o p i c a l  f o r e s t s  a s  a s o u r c e  
o f  g e n e t i c  d i v e r s i t y .  T h is  in f o r m a t io n  i s  b a d ly  n eed ed  by  
n a t i o n a l  g o v e rn m e n ts  an d  a i d  a g e n c i e s .  As i t  h a s  i n  t h e  p a s t ,  
IUCN w i l l  i d e n t i f y  e n d a n g e re d  s p e c i e s  o f  f o r e s t  fa u n a  an d  f l o r a  
w hic h  c a n n o t be  p r o t e c t e d  a d e q u a te ly  w i th i n  p r o t e c t e d  a r e a s  and  
p ro p o s e  a l t e r n a t i v e s  t o  e n s u r e  t h e i r  s u r v i v a l .  IUCN w i l l  
c o n ti n u e  t o  a s s i s t  g o v e rn m e n ts  i n  d r a f t i n g  la w s  a n d  r e g u l a t i o n s  
f o r  so und f o r e s t  m an ag m en t. IUCN w i l l  go  on  w o rk in g  w it h  o th e r  
i n t e r e s t e d  i n s i t u t i o n s  i n  d e s ig n in g  an d  o b ta i n in g  f u n d s  f o r  a n  
a d e q u a te  pro g ra m  o f  t r o p i c a l  f o r e s t  r e s e a r c h .

IUCN a l s o  i n t e n d s  t o  ta k e  a c t i o n s  t o  r a i s e  c o n s c io u s n e s s  
a b o u t th e  im p o rt a n c e  o f  w is e  m an ag m en t o f  t r o p i c a l  f o r e s t s  an d 
t o  in f lu e n c e  d e c i s i o n s  c o n c e r n in g  th e m . IUCN i n t e n d s  t o  
p u b l i s h  l a t e  i n  1980  a " S o u rc e  Bo ok " on  t e r r e s t r i a l  e c o s y s te m s , 
in c lu d in g  a c h a p te r  on  t r o p i c a l  f o r e s t s ,  t o  in f o rm  i t s  mem be rs 
an d  o t h e r s  a b o u t th e  s i t u a t i o n  o f  t h e  e a r t h ' s  hu m id  t r o p i c a l  
f o r e s t s ,  an d w h a t n e e d s  t o  b e  d o n e . IU CN's n e tw o rk  o f  
n o n -g o v e rn m e n ta l o r g a n i z a t i o n s  an d  i n d i v i d u a l s  c a n  in f lu e n c e  
th e  d e v e lo p m e n t o f  a p p r o p r ia t e  r e s p o n s e s  by  g o v e rn m e n ts  an d  
t h e i r  a g e n c i e s ,  e s p e c i a l l y  th e  r e v i s i o n  o f  p o l i c i e s  c o n c e rn in g  
th e  u s e  o f  n a t u r a l  r e s o u r c e s .  IUCN i t s e l f  w i l l  c o n t i n u e ,  a s  i n  
t h e  p a s t ,  t o  r a i s e  i t s  v o ic e  i n  s p e c i f i c  s i t u a t i o n s  wh en  th e r e  
i s  d a n g e r t h a t  t r o p i c a l  f o r e s t s  w i l l  b e  u n w is e ly  d e s t r o y e d  o r  
o th e r w is e  m is m an ag ed .

V I.  C o n c lu s io n
IUCN b e l i e v e s  t h a t  n a t i o n a l  an d  i n t e r n a t i o n a l  a c t i o n s  a r e  

u r g e n t ly  n e e d e d  t o  a c h ie v e  p r o p e r  c o n s e r v a t i o n  an d  w is e  
u t i l i z a t i o n  o f  hu m id  t r o p i c a l  f o r e s t s .  We c a l l  on  th o s e  
p r e s e n t  h e r e  t o  i n c r e a s e  t h e i r  e f f o r t s  to w a rd  t h i s  e n d . We 
lo o k  fo rw a rd  t o  w o rk in g  w it h  y o u .
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Mr. Bonker. Thank you.
I would like to th ank each of the witnesses, both for the brevity and 

the content of their  statements. I must apologize to you a nd to others 
who are here for the second interr uption. We have final passage on 
a bill.

Once again I will have to put  us in to recess for 10 minutes. I will 
make a dash to the floor and  back, and then pick up with questions.

The subcommittee will reconvene at 1 1:20.
[Whereupon a brief recess was taken.]
Mr. Hall [pre sidi ng] . The subcommittee will come to order.
As I unders tand it, everybody has concluded his  testimony. So we 

can get to questions.
I have a couple of general questions, a nd then possibly we can get 

into specifics. They are not really aimed at any part icul ar witness. 
So, feel free to comment at any time.

This is a terribly impo rtant issue. I t is an issue th at we as Congress
men and generally as citizens of the world ought to be concerned 
about. Nevertheless, it is not now a high prio rity issue. Unfortuna tely, 
it is a subject tha t very few people  know about.

How, therefore, do we handle  the problem, how do we make it a 
priority,  and what can we do about it  ?

Mr. Myers. Sir, forestry agencies in developing countries of the 
tropics tend to be C inderella agencies. As you point out, forestry  is 
looked on as less than a top prior ity. I have often heard  it said in in
terna tional agencies and fund ing organizations tha t $1 given to for
estry means $1 less for a t rue prio rity  like gro wing food.

But I don’t think there is any economic sector t hat  matches forestry 
in relat ing to other economic sectors across the board and supporting 
them. Forestry supports agricu lture, hydropower generation, commu
nications, public health, by virtue  of its watershed services through 
regulatin g water flow.

Now, to be more specific, it is said tha t the number 1 constrain t on 
food production in Southeast Asia between now and the end of the 
century is going to be water supplies. Already the green revolution in 
the P hilippines  and  parts  of Indonesia is runn ing into trouble because 
there are no longer dependable regular supplies of irrig ation  water 
righ t a round the ye ar for three crops of green revolution rice.

The reason why there is no longer dependable water suppl ies is t hat  
the forests on the hilltops  have gone.

I would like to  see, let’s say, the intern ationa l agricu ltural  agencies, 
like the  Inter natio nal Rice Research Inst itute , giving more at tentio n 
to a major suppo rt factor  of agricu lture in Southeast Asia.

Does this respond to your point ?
Mr. H all. It  does. I  guess to be more specific, how, say, is the world 

community going to tell the Philip pines , “Qui t cutting down your 
forests?”

Mr. Myers. Sir, when you develop, le t’s say, an  AID program for 
forestry in the Philip pines  could you not direct your staffers to pay 
part icular attention  to the cross-sectoral role of forest ry insofar  as i t 
supports economic activities maybe hundred s of miles away from 
the site of the forests  themselves ?
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Mr. H offma nn . Well, I  th in k the  que stio n th a t you hav e rai sed , Con gressm an,  is the tip of  an ext rem ely  lar ge  iceberg. Since th is  is the  Sub com mit tee  on In te rn at io na l Or ganiz ati on s, it  might  be ap pr opr ia te  to th in k o ut  lou d about it fo r j us t a second.
Thi nk in g abou t the in tern at iona l organiz ati ons, leavin g asid e the  que stio n of  wh at A ID  could do, fo r example, I th in k th at  m ost of  t he major  banks,  financ ing  agencies, an d U.N . agencies were  set  up  in the post- Worl d W ar  I I  perio d to respond to specif ic problems, pr ob lems o f a f ai rly sho rt time  hor izon.
Th is is p ar tic ul ar ly  tr ue  of the W orld  Bank, which obv ious ly was set up to opera te in postw ar  Eu rope . But  it is also tru e of  the UNDP,  which  beg an to be rea lly  ac tive  in the  ea rly  1960’s.
I th ink th at  since, sa y, 1968 o r 1970, wha t has  happened is th at  th ere  is obviously  an inc rea sin g awa reness  of  the interconn ectedn ess  of  re source problems and reso urce ut iliza tio n, an d how th at is the  fu nd ame nta l un de rp inning  of a ll o f the dev elop ment ac tiv ities  th at  are being financed  by thes e agencies.
But  I  th ink we a re in the sta te righ t now where eve rybody  is  re cog nizin g the pro blem but no t quite sure wh at to do about it. I th in k we may be on the ver ge of  needing t o re th ink the  fund am en tal  purpo ses  of  all  of  the  in tern at iona l o rga niz ations.
Governments, by th ei r na ture , are  not very good  at  th in ki ng  abo ut lon g-r ange  problems,  or  at  least not very good in doing  som eth ing  abou t them. Since we h ave  a fa ir ly  str uc tured and  fa ir ly  thou gh t-o ut  in te rn at iona l system set up , it seems to me it might  be time to beg in to ad ap t it,  beg in to  ge t all  of  these insti tu tio ns  th at hav e dif ferent  term s of  reference  fo r some of  the  th ings  they  do, so th at the y sto p being just respons ive to sh or t-r un  problems and st ar t ge tt in g into the lon g-r ange  t hing s which the y know have a grea t dea l to do with th ei r cu rren t ope rat ion s.
One  very br ief example  of  wh at I  mean in  p ra ct ic e: The W or ld  Ba nk  annu all y,  or  biannu all y, de pend ing  on the coun try  th at  is invo lved , does a coun try  economic review, sends out a team  of  economis ts, depend ing on the  c ou ntr y—a nyw her e fro m 5 to 25 people—to  review  th e whole sta te of  the  economy in  the  coun try , and do a so rt of  pl an ni ng  process fo r the W or ld  B ank pro gra m.
I  th ink,  fo r exa mple, th at could be expanded int o a co un try  econom ic an d resource  review to  incl ude  a fores ter , an ecologis t, a wa ter ex pe rt,  a food expert, wh ate ver it  is, so th at  th is  team  which sup posed ly is taki ng  a whole  look at the  co un try ’s pro blems, and how ex ter na l finance can respond, begins  to  reall y look a t th e whole problem, an d n ot  ju st  look at  the problem in ter ms  set up in the 1950’s, when ce rta in  macroeconom ic questions and indu str ia liz at ion were the root of  the  ter ms  of  re fere nce  for  these mission s.
Tha t is a very specific example. I th ink one would have to come up  wi th a very long lis t of  t ha t type  o f change  to beg in to ti lt  these  o rg anizations . But I  th in k i t is ti me  to s ta rt  do ing  that .
Mr.  H all. I n yo ur  t est imony you  say they  have  been rega rded  a s a luxu ry , an add on to  the  business  of  d eve lopment len din g. So we wil l ce rta in ly  be dis appo inted  if  we look to the W or ld  Ba nk  fo r global  lea dersh ip in con serving wha t r emains o f the  w orld fore sts.
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That  is in your testimony. It is a concern th at we all share. I  guess 
tha t is the problem. That is what I am try ing to get. at. W hat should 
Congress do? Anything?  What  does the world community look for us 
to do with respect to this question? Should we do anything? Jus t 
listen, be educated?

Mr. L ovejoy. I would like to answer that, and also your first point.
There are always going to be problems of national sovereignty such 

as surfaced many times in the Tropica l Deforestat ion Conference at 
UN EP held in Februa ry. I think there are two ways to get around 
that  sort of attitude.

One is—and it is perhaps  more the role of the private organiza
tions—to be the goad on this. I t is simply rais ing the issue and pointing 
out tha t a deforested Canal Zone or canal watershed in Panama is some
thing tha t is going to produce 13 ^ million cubic meters of silt to be 
dredged every year, and th at is a quantifiable t hing  economically.

Similarly when we are talk ing about water supplies, it is pointing 
out the tropica l rain forest generates some of its own rain, that perhaps 
as much as 50 percent of the ra infall in the Amazon basin is generated 
by the forest itself, and in fact that  some of the rain that falls in the 
more productive ag ricultural areas south of the Amazon comes from 
the Amazon itself.

I t is just  a matte r I think  of constantly trying to point out the 
importance of these resources.

Your second question is rela ted to making it easier for  these coun
tries to do what in many instances they are inclined to do, but are 
constrained technically or financially from doing; that  is, I think the 
United States and other developed nations can take the lead in pro
viding technological help.

I would po int out tha t the largest number of tropical biologists in 
any country in the world  is right here in the  United States, not in any 
tropica l region—and in provid ing financial support for initiatives in 
the righ t direction.

Mr. Myers . Sir, in response to your question, “Wh at could Congress 
do,” I have two suggestions. One is tha t in recognition of the fact that 
marketplace consumer demand in the United States is contributing 
to excessive use through timber harvesting of certain of these t ropical 
forests, you may wish to take account of th at fact and offer some kind 
of rehabilitation  fund ing for logged-over forests.

Of hardwoods that are harvested in these tropical forests, 80 percent 
of the hardwoods go to the developed world, notably the United States, 
for fine furn iture  and weekend yachts.

I  believe tha t the price the consumer pays for tha t hardwood in 
this country does not reflect all the costs tha t go into its production, 
especially the environmental cost, in let’s say Indonesia or the 
Philipp ines.

Could Congress consider an initiative along the lines of one under 
consideration by the European Economic Community and by 
UNCTAD, which would be a 1-percent-value-added tax  on hardwood 
imports  coming to this country, those fund s.to  go to support refo r
estation programs in the tropical forest countries?

The second suggestion I have is. could you try  to  regulate the h ar
vesting operations of your giant timber corporations at work in the
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tropics—Weyerhaeuser, Georgia-Pacific, a long line of them—their harvesting operations tend to be unduly destructive. I t would not be all tha t difficult in some instances for  them to be more environmenta lly sensitive in thei r harvesting.
True, this would put up the cost of the end product. I t would mean the consumer in the United States would have to pay a little  more for his hardwood, and to that extent it would be inflationary. But  the citizen here would have to consider how far  he is prepared to be not only a consumer, bu t also a conservationist, recognizing that  if these forests go, his children are going to lose.
Mr. Hoffmann. Also, in response to your second question, what* can Congress do, I really would like to say, first of all, I had not thou ght about it in specific legislative terms. I thought of my test imony today as oversight testimony. But I would like to make one* specific po int—the problem of financing a id institu tions in the Congress, getting foreign aid legislation through , gett ing the World Bank financed and so on. I  th ink we all know why it is an easy target.However, if we in the United States want to take initia tive on issues that  are increasingly important from our po int of view in these institu tions—if  for  example we want to exert leadership in the W orld Bank, to make sure they have a first rate  forest program, to make sure tha t $200 million a year for firewood lending is available—then I think that the people in Congress who have an interes t in these issues, whether it is forest ry or all of these global problems t ha t are emerging, could become more active on tha t basis.
I am not saying you are not active. I don’t know. But I mean a visible active support for the role of the internationa l financing institut ions in addressing these problems.
Mr. Hall. Thank you.
Thank you, Mr. Chairman.
Mr. Bonker  [p residing]. T hank you, Mr. Hall.
Mr. Hoffmann, in this sector policy paper published by the World  Bank, chapter 3 talks  about the role of the Bank in fo restry , beginning with a section on past lending, and identifies not only the amounts, $240 million for 17 projects through fiscal 1976, but also categorizes the various types of projects.
Six categories are listed, three of which I believe are devoted to 

K  production and three vaguely to  conservation: The first on indus trial planta tion, which is designed to supply logs and pulpwood for  the domestic market; the second, forestry  extraction projec ts; third, pulp and paper  projects. They all emphasize the production end of the ■ resource.
Then four, five, and six are devoted to world development forestry conservation, and technical assistance.
Ju st in reading this briefly, I  conclude tha t almost all of the bank loans were devoted to production type projects, with very little  emphasis on conservation. Is tha t basically true?
Mr. Hoffmann. That  is h istorically true—as f ar  as I can te ll—as a result  of the policy discussion and decisions in that paper. I thin k it is changing in the last 2 years. I  have some recent figures, although they are not official.
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My impression from looking them over is t ha t there is a real shift 
in prio rity  toward  environmental forestry, restoration, plan ting  and 
so on.

Mr. Bonker. You say tha t there  is a genuine shif t, we see in past 
lending the emphasis has been on production. Under the section “Cur
rent  Prog ram,” the publication  implies tha t the bank now has under 
preparati on 21 forestry  projects. They include a significant forestry 
component.

Do you have any idea how many of those projects are oriented to 
production or extraction ? Is there a discernible emphasis in terms of 
amounts or projects where the Wor ld Bank is now placing the em
phasis on environment or conservation or restorat ion or something 
tha t would help regenerate the resource ra the r than extract it ?

Mr. Hoffmann. I  may want to correct this in writing, but I think 
tha t in the curre nt program , about $50 million is devoted exclusively 
to the  industrial production type of project t ha t you are ta lking about, 
and about $200 million is devoted to what I guess are mixed projects, 
which would include significant components.

I don’t have a percentage breakdown on whether it is 20 percent 
tha t is restora tion and planning  or 40 or 50 percent of that $200 
million.

But I thin k tha t the real change occurred about 3 years ago, when 
the World  Bank began to try  to identi fy projects where they could 
do plan ting and so on, and change t he policy f or replanting,  and not 
just  clearcut, for example, for a p ulp and paper  mill.

Mr. Bonker. Tha t is the point. Production in and of itself is not 
bad, as long as there are controls and reforestation program s in place. 
Have the banks ever a ttempted to attac h certain conditions, criteria , 
or requirements to go with the loans, so tha t companies jus t don’t 
cut-and-run and leave an area devastated?  Is there some attemp t at 
reforestat ion, or sensitivity applied  to local environments through  
these projec ts?

Mr. Hoffmann. I  only know of one recent World Bank loan tha t 
involves substantial cutting , which doesn’t include some replantin g. 
The reason i t doesn’t is they thin k they are moving into an area tha t 
is so vast and so undeveloped th at  it would be so uneconomical to 
plan t there at the moment—for the next 20 years it is unnecessary.

This is in Guyana, which has really vast undeveloped forests. W hat 
I don’t know is how these replantin g provisions got into the other 
loans. I  really don’t know, for example, if companies found this dis
agreeable or whether they saw i t as a long-range investment.

Mr. Bonker. Wha t are some of the requirements tha t now go into 
a project involving a World Bank loan for forestry?  Are there com
ponents for reforestation? Are there limits to the area tha t can be 
clearcut ?

Mr. Hoffmann. Yes. There will ordinarily be—and they are much 
stronge r on that , I think.  There will be lim itations on areas t ha t can 
be cut. Ordin arily,  tha t problem of identifyin g protected areas and 
leaving it  alone is a tougher problem when it is associated with the 
settlements, the  popula tion movement projects, because you really can
not control what people do once you move them into an area, or at 
least it  is extremely difficult to do so.
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They do set aside protected areas regularly now, although I don’t want to  be too optimistic without knowing the details of a few World Bank projects  so I  could get examples. Bu t I  have a feeling tha t their actual production projects, the narrowly defined old-fasnioned for estry projects, have improved dramatically. I t is the new style project, more innovative development of vast forest areas  fo r agriculture , that they are really just  groping to see how they can control it.
Mr. Bonker. The second question is directed to any of the panelists, and is taken from the publication; tha t is, how can we approach this issue in a fai rly creative way ?
As the film indicates, we know the need fo r fuel is a major factor; tha t the need for grazing areas is also a significant factor; that the multina tionals and governments themselves tha t are try ing  to strengthen their  economies see this as an important factor  for lumber and pulp and some of  the other benefits th at come from the resource.If  we are going to have a strategy tha t deals with  the problem, we are going to have to provide loans or assistance tha t would have a country develop its agricultura l area, where it is not in competition with tropical forests, such as the establishment of fuelwood planta tions in rural  areas.
It  seems to me, tha t with sufficient research, we could develop fast-growing species tha t would be acceptable for fuelwood.
Appa rently vast popula tion shifts are caused because of the need for fuelwood. It  would be in a country’s best interest, in controll ing population shifts, if they made available th is resource because it is the basis of thei r very existence.
Dr. Myers and Dr.  Lovejoy, both of  you have wri tten articles which we have before the subcommittee. I wonder if there  is anything tha t internationa l organizations are now doing to emphasize programs tha t would take the pressure off the tropical forests.
Mr. Myers. I would like to support a recent initia tive on the pa rt of FAO for community forestry.
Mr. Bonker. You  said that in one of your articles. Could you elaborate on it, Dr. Myers ?
Mr. Myers. Yes. FAO started this broad program about 4 years ago. I  believe that  FAO was rather late in coming in to th is field. In fact, it was largely as a result of the writ ing of an American he re in Washington.
This is symptomatic of the way FAO works, it did not look down the road and anticipate this program until af ter it had been in existence for quite awhile—FAO did not iden tify the problem.
In response to the problem, FAO has set up  the community forestry  program, try ing  to encourage village woodlots, small fuelwood planta tions at  the local level, trying to find out how the local people perceive the probem, and involving a lot of grassroots local activity.
I feel it  is a fine program. It does not conflict or necessarily overlap with the work of ICRAF, which is something different.
Mr. Bonker. Is there  a  substitute to fuelwood? Are some of these areas blessed with coal deposits tha t could provide  an alternative?Mr. Myers. It  is an interest ing question. I t is very deficient in fossil fuel. There are o ther forms of  bioenergy which are slowly coming on stream, but there is no shortcut answer.
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Mr . H offmann . The trad iti on al  su bs titute fo r fuelwo od has been 
kerosene , obviously,  which has  go tte n so much more expensive . In  
Kenya, peop le who  ha d swi tched off bu rn ing firew ood to  kerosene 
have been sw itc hin g back to  firewood in th e last  3 or  4 years , and  
charc oal, which  of  course or igi na tes  fro m wood. I t  exa cerbates the  
pro blem in  the long run,  bu t the  othe r th in g is in Ch ina, which I 
ga th er  there rea lly  isn ’t all  th at  much known abo ut,  bu t there has  
been  a massive n ational biogas  pr ogram .

I t  is done a t the vil lag e level. O ur  in st itu te  ha d a member of  the  
sta ff of  ou r Londo n office lead  a U N E P team on a bio gas tr ai ni ng  
mission  in to  Ch ina  a few mo nth s ago , b ro ug ht  ba ck a lot  o f the  d ocu
me nta tio n in Chin ese which is now being tra ns la ted,  and so I  rea lly  
do n’t know  th at  much about it  yet.  I have no t been able to  rea d the  
docu ments.

Mr . B onker. I  was in Sh an gh ai  an d Pe king  a few m onths  ago, and 
whi le in Sh an gh ai  we toured  one o f the ru ra l communes ne ar  the  ci ty. 
Th ere were  25 comm unes  pe r county—.and the res ide nt po pu latio n of 
the comm une wou ld be a bout 15 or 20,000. We to ure d a ho using  pro jec t, 
an d looked a t m odest tw o-s tory h ouse s wh ich ha d a ki tch en outside  like 
we ha d in colonial day s an d we notice d th at  the y ha d some form  of 
ene rgy , because they  ha d a bu rner  in the kitc hen . We ask ed wh at the  
source of  en erg y was, and the y took us o uts ide  to  th e back  a nd  showed 
us the  most rudimen tary  proje ct I  had eve r seen. I t was  ju st  a hole 
abou t 6 fee t deep int o which they placed  pi g dr op le ts ; it  h ad  a cover 
an d a coil wire th at  led fro m t hat locatio n in to  t he  h ouse sufficiently 
prod uc ing enough me tha ne fue l fo r two res ide nti al area s.

I t  is very rudimen tary , bu t we are ta lk in g abou t the dev eloping 
wor ld. I t seems to  me th at th is  is a na tu ra l resource  th at  makes  a 
sp len did  a lte rn at ive t o fuelwood. Has  th er e been a ny  r esearch at  a ll in 
th is  a rea ?

Mr.  Myers. Can I  mention  res ear ch? A ID  has con duc ted  several 
research proje cts  in  p ar ts  of  Afri ca . I wil l ju st  mention th e findings of 
the one in Gh ana. A ID  looked at  th e pro spe cts  for  py ro liz ing ag ric ul
tu ra l was tes and fo restr y res idues t o produc e gas, ch ar  an d o il, and the 
pr el im inary findin gs sug ges t th at  G ha na 's en tir e energ y need s for im
po rte d oil and  fuelwo od co uld  be me t by b road-scale ut ili za tio n o f wh at 
a t pr esen t jus t goes to waste.

Second, Mr . Ch airma n, I  have  done  some rou gh ar ith metic , and I 
believe t hat the  am ount o f wood which is cu rre nt ly  bu rned in the  mo ist 
tro pics  ea ch y ea r fo r c at tle  ra nc hi ng  an d on the  p art  of  fores t f arm ers  
an d cu ltiva tors,  and is now sen t up  in useless smoke, th at  amount of 
wood is roughly  equiv ale nt to t he  am ou nt  of  fu el wood t hat  is required 
each y ear b y pers ons  in the  o ther  p ar ts  of  the dev elopin g w orld .

Now, if  we c an somewhow ge t th at  wood which is pre sentl y was ted 
int o the  hand s of  the people who are  so desper ate ly in  need o f fuelwood, 
it  would  m eet two problems a t one go. I  sug ges t we need some urgen t 
research on how to  t rans fo rm  the wood in question int o a for m where 
it  can be eas ily  tra ns po rte d.  I  am ta lk in g about th e field of  densif ied 
firewood biom ass, as it  i s t ech nic ally known.  I believe P ro fessor  S teve 
Pr es ton knows som eth ing  abou t it  and may be he could co ntr ibute  on 
th is  to pic.

Mr. B onker. He is go ing  to te sti fy .
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Mr. Myers. Yes.
Mr. Bonker. Th at is the whole point. We need the research to learn 

what works and what doesn’t and what may be more applicable to one 
continent than  to another; tha t is w hat these international  organiz a
tions should be doing. This subcommittee contribute s or a t least passes 
on authoriz ing bills, g iving money to organizations like U NE P to do 
research for this very basic reason, and I can’t th ink of anything in 
terms of environment and energy that  deserves greater attention than 
this subject.

The movie is attract ive, but we have to conduct the basic research to 
give us the answers, a nd alternat ives so tha t legislators, and govern
ment officials, can then take the necessary actions sometimes with 
World Bank financial suppor t, and sometimes through foreign aid 
programs. Although we contribute to these internat ional organizations 
1 don’t know if I have anything in the way of impor tant research 
tha t has given us some direction.

Mr. H offmann. Mr. Chairman, I would like to submit for the h ear
ing records the documentation on th is gr oup tha t we sent into China to 
survey their  biogas programs,  and I don’t know how much detail 
it will be in. As I said, a lot of it is being transla ted, but it migh t be 
useful.1

Mr. Bonker. Please submit it in English. Dr. Lovejoy, would you 
care to comment on this,

Mr. Lovejoy. T would like to make two or three comments. One is 
tha t the documents prepare d by Peter Raven of the  Missouri Botanical 
Gardens, who testified in the first of these hear ings, certainly identifies 
numerous terrib ly impo rtant topics in the arena of tropical  biology 
tha t need support. I would assert that  until agencies such as the Na
tional Science Fou ndatio n actually establish sections within them tha t 
deal with the tropics as opposed to evolutionary or environmental 
biology, or whatever, they are not going to get the proper kind of 
attention .

I would like to go back to the slash-and-burn question, because I 
think tha t is probably in the last analysis the harde st pa rt of the 
problem to solve. We do need some very innovative research in te rms 
of substitu te crops tha t will not force such people to move on afte r 
3 years. There is a lot of potential  here. There is a national acad
emy document t ha t was produced 2 or  3 years ago on under exploited 
plant s of the tropics, which I  th ink points up just how much potential  
there is. We really need to be looking at the problem of how do you 
deal with the most biologically rich and productive portion  of this 
planet, and use i t in a way that  is not converting  it to some of the  least 
productive, which is what we are doing now.

When you solve that , you still have to worry about the marke ting 
and su pply problem, but I  thin k tha t agencies such as the World Bank 
just have to give it the ir atten tion.

Mr. Bonker. Dr. Myers.
Mr. Myers. Very briefly, sir. These in ternat ional agencies tend, by 

virtue  of their  bureauc ratic constraints, to be cautious and conserv
ative. They don’t like taking  risks. They want to do more the conven-

1  At the time of publication the transl ate d document was not available.
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tional thin g rath er than breaking into new territo ry, so th at this is an 
institutiona l blockage against the kind of innovative research th at you 
are talk ing about. I believe member governments  should be toughei 
and more encouraging, and persuade these agencies to go to the limit
and take risks and say if your research doesn’t pay off, OK-----

Mr. Bonker. We won’t give you any money. T hat  is the only lever 
1 know th at works. Well, it is very interesting . We could go on, but 
we have another panel. I want to thank all the witnesses for  the ir tes
timony today, and for helping us to better understand this very im
porta nt problem.

We will now have Dr. Donald King, Dr. Sam Kunkle, and Dr. Steve 
Preston  come to the witness table. We shall begin with the second 
panel. The subcommittee is pleased to  see this new publication, “The 
World ’s Tropical  Forests,” which will undoubtedly be a best seller for 
those who are interested in the subject, just released by the Interagency 
Task Force.

I would like to welcome our three witnesses, Dr. Kunkle, who is a 
forest hydrologist with the  F ores t Service at the Northeastern Forest 
Experiment Station  in West Virginia. He has had previous experience 
with the FAO, stationed in Rome at the headquarters there. He has 
an extensive background on the subject.

Then, Dr. Preston,  from the University of Michigan, Professor of 
Natural Resources at the School of Natural  Resources, who also has an 
extensive background in the area of tropical  deforestation.

Then Dr. Donald K ing, who is the Director  of the Office of Environ
ment and Health a t the Department of State. I think  we will proceed 
first w ith the administration  witnesses. I  don’t know i f you have dis
cussed this previously, but Dr. King, we will sta rt with  the global view 
and move to the parochial view and then have the academician give us 
his analysis.

You can submit your written  statements for the record and proceed 
in whatever form you wish.

STATEMENT OF DONALD R. KING, DIRECTOR, OFFICE OF ENVIRON
MENT AND HEALTH, DEPARTMENT OF STATE 

Nam e: Donald R. King.
Professional tit le  and affi lia tion: Director,  Office of Environment and Health

Affairs, Dep artm ent  of State .
Ed uc at ion: Baldw in Wallace College, B.S., Zoology, 1949, Ohio Sta te Uni

versi ty, M.S., Ph. D., Entomology, 1952.
Profess ional experienc e: 1953-63—Assistant and Associate Professo r of En

tomology, Texas A&M Unive rsi ty; teac hing and re se ar ch ; 1963-66—Research 
Management Special ist, Depar tment of Agriculture, Cooperative Sta te Research 
Serv ice; reviewed entomology and zoology resea rch programs  at  land -gra nt 
in st itu tio ns ; 1966-70—Staff Member, Executiv e Office of the  President, Office 
of Science and  Technology; science and  technology policy, partic ula rly  in agr i
culture,  biological sciences, environme nt; 1970-present—Office Director. De
partm ent  of St ate:  intern ational program management  in environment, health. 
Chai rman , U.S. National Committee for  Man and the  Biosphere (a UNESCO 
pro gra m).

Mr. King. Thank you, Mr. Chairman. I welcome the opportunity  
to appear before th is subcommittee. The last hearings you held were 
concerned with description of the problem of tropical deforestation.
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At tha t time we mentioned tha t a Federal interagency task force was prep aring a report.
Mr. Bonker . There is evidence ?
Mr. K ing . Yes, sir. I am pleased to say that last night this repo rt 

went from Secretary  Muskie to the Presiden t. We tried  very hard to 
get it  to the White House so we could give it to the subcommittee this morning; so we are pleased to have this available.

We are proud of the fact th at we undertook this  study and i t turn ed 
out so successfully and has raised such a great deal of public interest  around the country and the world.1

You asked th at I cover particular ly the UN EP and UNESCO ac
tivities, but I think it has become quite apparent tha t FAO is really a 
central organization in the tropical deforestat ion area. Until  com
paratively recently, FAO has been largely concerned with the p roduc
tion aspects, because a lot o f the developing countries who have an in 
terest in this  area are concerned with the problems that you have iden
tified; tha t is, they need foreign exchange and they need wood for 
domestic purposes. F or those reasons, there has been a focus for a long time on the economic aspects of this issue.

It  was FAO itse lf a while ago, along with UNE P, that got interes ted 
in this whole issue of deforestation, and in fact were commissioned to 
develop a monitor ing program to see if  we could get some better grasp  
of the extent of t ropical deforestation. I think tha t is when the issue 
really came to the attention of the international community. It  was 
determined that  the issue was much large r than simply the question of how do you manage a resource for wood.

The questions th at the previous panel raised I  think are all applica
ble, and they don’t need any more explanation . In effect, the  whole 
emphasis is changing a good deal to the idea of the economic, the social 
kinds of consequences as well as simply the exploitat ion of the re
sources, so th at we hear new words, such as forest management, mu l
tiple  use, agroforestry, those kinds of th ings that  are  creeping into the 
world vocabulary and more specifically recently into FAO ’s vocabulary.

We did have, I hope, something to do with this. A document like this 
resulted from our earlier  concern reflected by people like Er ik Eck- 
holm, mentioned earlie r by Norman Myers.

The U.S. community began to recognize the extent of global defor
estation. We are still suspect because we have no real extent of tropical 
forests in our own country and people wonder why we are so interested. 
I th ink tha t is something we all must keep in mind when we talk about 
why can’t we go to these developing countries and get them to understand this issue.

We did decide tha t this was an impor tant enough issue to take to 
the U.N. system. We considered for a lonsr time what organization we 
ought to use to do this, and selected UN EP simply because it is a 
coordina ting catalytic  organization. It is not operational. Its  function 
is to put together programs, find out what is going on, see what s up
plementation is necessary and convince someone to do it.

1 See app. 1, p. 325, for the policy recommendations  of the Inte ragen cy Task Force on Tropical Forests.
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UN EP  has a very small budget, so it is not possible for it to  conduct 
work itself.

Mr. Bonker . You  know the State  Departm ent, in submitting its 
budget recommendations in the last 2 years, has always recommended 
reduced amounts for U NE P, one of the few IO’s that has been a victim 
of budget cuts, and we have had to restore it each time here in the Con
gress. I  know they have a small budget, but what is U NE P doing in 
terms of tropica l deforestation ?

Mr. K ing . I will hurry to tha t.
Mr. Bonker . If  you are getting  to it, fine.
Mr. King . Yes, I am in fact. We have some grasp of the FAO 

program. We can certainly come back to that.  I won’t give a long 
speech at th is point.

We did sta rt with the idea, again, tha t we must describe the prob
lem a nd should get UN EP  involved in the exercise. We have to see 
what is going on first. For this purpose we, the United States, last 
year asked tha t a working group  be established to see where we 
stood on this whole issue; what additi onal activities were necessary.

The interna tional  working group was established. It  met. I t will 
meet again, hopefully, to refine th is discussion under FAO  hostship 
next time. In  effect, I think what we are doing is changing the emphasis 
and gett ing the other organizations involved. We go to UN EP  for 
those things because they can address the issues in  consonance with 
UNES CO, WMO, FAO,  since no organizat ion is responsible for all 
of these kinds of activity.

Wha t has been done? Very little. We have had problems in co
ordinat ion. UN EP  has developed some documentation which I men
tion in my testimony and won’t go into  here. A state of the ar t report, 
for example, with UNES CO and FAO on where the forestry issue 
stands ; some monitoring of tropical forests tha t they have supported 
in F AO; a number of U NESC O MAB projects which they are help
ing supp ort now, concerned with forest management research tra in
ing and management.

I think  that is about the extent of effort by those organizations 
concerned. You have already heard  tha t there are other organiza
tions involved; WMO, for example. You have heard some discussion 
of IU CN and the Intern ational Council of Scientific Unions.

One poin t I should like to mention because I  think  we should come 
back to  it, is that  governments set prio riti es; intern ationa l organiza
tions seldom do. Tha t is an issue, if you like, tha t we can take up 
later. T hank  you, Mr. Chairman.

[The pre pared  statement of Donald R. King fol lows:]

P repared Statement of D r. Donald R. King, D irector, Office of Environment 
and Health, Bureau of Oceans and International Environmental and 
Scientific Affairs. Department of State

Mr. Chairman and members of the subcommittee: I welcome the opportunity 
to appear before this Subcommittee t o discuss the activities of intern ational or
ganizations relatin g to th e problem of tropical deforestation. On May 7, 1980. Mr. 
Bill L. Long, my colleague in the Bureau of Oceans and Intern ational Environ
mental and Scientific Affairs, and Mr. R. Max Peterson, Chief of the Forest 
Service, made a presentation to you on the activities of th e Federal Interagency 
Task Force on Tropical Forests. With tha t background, i t is important tha t the
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Subcommittee obta in complementary info rmation on the policies and project s of 
the  various int ern ational orga niza tions concerned  w ith defo restation. T he United 
Nations Environment Programme (UNEP) and  UNESCO’s Man and the  Bio
sphe re (MAB) Prog ram a re ma jor  players in t his  arena , b ut I would like  to cover 
briefly, first, the most recent action s which have  take n place  in the Food and  
Agr icul ture  Organization (FAO).

This  organizat ion has  been concerned for many yea rs with  forestry pro blems ; 
and, consequently, its  act ivi ties  are  cen tra l to the  issue. Until  compara tively 
recent ly, FAO was concerned large ly with  the  development and util iza tion of 
forestry products, emphasizing tradit ion al silv icul ture , forest  indus try, sta tis tic s 
and  institu tion development. In effect, thi s focus resu lted from a recognition th at  
the  developing countrie s needed  wood prod ucts  domes tically  and for  foreig n 
exchange as an essentia l element of their  development programs. This  is not to 
say th at  no atte ntion was paid to such problems as slash -and-burn agriculture  
and  soil erosion. However, as FAO surveys began to revea l the  a larm ing ra te  of  
defo restation which was tak ing  place throughout  the world, the larger problem 
came into  focus.

This  has  produced new’ at ten tion in FAO on fuelwood, a grofore stry , “community 
forestry , forest moni toring and genetics.” As a resu lt, at  its  meeting in Rome in 
late  May of this  year, the Committee on Fores try  recommended th at  FAO 
(1) extend its ass istance  to member  countries for more  efficient productio n and 
use of fuelwood and  charc oa l; (2) cont inue to conduct and  produce the  results 
of regional and global forest  inventory  and outlook stu dies ; (3) suppor t pro
gram s aimed at  development of innovative managem ent models, dissemina tion 
of improved seed a nd species, production of nu t crops and  medic inal plants  and 
of meat from wildli fe, and  afo res tat ion  in ar id  and  semi-arid  zones ; (4) make  
a study of the chara cte ris tics and  extent  of shi ftin g cul tivation ; (5) expand  its  
tra inin g, educa tion and extension activities, suppor t research , and  con trib ute  to 
stre ngthen ing nat ional ins titu tions for  forest ry planning  and ad min ist ra tio n; 
and  (6) increase its  effor ts to secure the  increased flow of financial resources 
needed to improve  its  forest ry program. These recom mendations  will go before 
the FAO governing body for decision. They are concerned very large ly with  
improved management of the resource  itse lf.

In earlier testimony before  thi s Subcommittee, Mr. Pete rson  and Mr. Long 
described the  effor ts of a Feder al Task Force set up to determine wh at actions  
could be take n to lessen the imp act of defo restation. They pointed out  th at  the  
U.S. stra tegy has  been to rai se world-w’ide aw’areness of the  scope, orig ins and  
consequences of the trop ical  forest  loss problems and to promote development of 
a coordinated int ern ational program on trop ical fore sts w’hich would at trac t 
suppor t from governments  a nd int ern ational organization s. To fur ther  t his  s tr at 
egy, the  United Sta tes raised the trop ical  forest loss problem at  the  la st  two 
sessions  of the United Nat ions  General Assembly and called upon th e nations 
of the  world to join in effor ts to preserve this valuable resource for  use by 
cu rre nt  and futur e generations.

As a follow-up, it  w’as decided that  the  United Nations Environmen t Pro
gramme, in its ca talytic role, would be an appro pri ate  forum  for  developing 
proposals for  interna tional  action . As a  genera l rule, the United Sta tes  has taken 
issues which concern more tha n one agency, and  a community of outs ide in ter
ests, to UNEP since th at  organiza tion  is expec ted to  serve a coordinating func
tion. Consequently, the  U.S. Delegation introduced, a t the  Seventh Session of 
the  Governing Council of UNEP, a decision calling for an int ern ational meeting 
on trop ical fores ts, to begin development of an inte gra ted, global plan of action. 
FAO expressed some reticence  to co-sponsor the  session with UNEP. I t is impor
tant  to recognize th at  UN o rganiza tions respond  to the directions given to them 
by governments . Consequently, the act ivi ties  th ey undertake w’ill reflect the pr ior
itie s of member nations. However, to a cer tain extent , these orga niza tions may 
be given conflicting ins tructio ns by nat ional delegatio ns who represent  differen t 
constituencies .

For  the same reason,  the re are, on occasion, bureau cra tic  tu rf  bat tles  which 
crop up from time to time th at  a re confusing to intern ational organiza tion  secre
ta riat s which, incid enta lly, sometimes may be responsible for  such bat tles  them 
selves. Although thi s has  caused some occasional, minor problems, to the  best 
of our  knowledge, it  has not inte rfe red  significantly  with the development of 
programs in the  are a of trop ical  defo restation. At any rate, the  meeting was



204

held in Nairobi, and agreement reached on a series of program recommendations 
to improve tropical forest management. The report of the group was approved 
by the UNEP Governing Council in April. With the initi al questions resolved, 
FAO has taken a positive role and will co-host with UNEP a small meeting early 
in 1981 to fur the r elaborate and develop the program framework. In all, i t is our 
view tha t UNEP has moved expeditiously in drawing together the concerned 
countries and international organizations and in developing recommendations 
for international action.

This is, of course, not the first effort UNEP has made in the area of tropical 
deforestation.  It has, in cooperation with FAO, completed maps and reports 
resulting from a pilot project on monitoring of tropical forest cover in Benin, 
Togo and the United Republic of Cameroon. It  has, in cooperation with UNESCO 
and FAO, published a state-of-knowledge report on “Tropical Forest Ecosystems." 
Also, UNESCO/MAB, with UNEP cooperation, has initia ted twelve projects in 
Asia, Africa and Latin America as elements of an integra ted program aimed at 
improving the proper management of tropical forests and strengthening and 
training local manpower.

These twelve projects are located in Latin  America, West and Central Africa, 
and Southeast Asia. Linkages will be established among the projects which, 
taken as a whole, will cover the different problems involved in the use of humid, 
tropical zones—selective clearing; refo res tati on; aforestat ion, using rapidly 
growing tree s; shifting  cul tivatio n; non-conventional use of the biomass of 
tropical forests ; migration of populations from mountains toward tropical low
lands ; colonization of cleared areas by communities practicing agro-forestry and 
biagro-industries ; and balance between agro-pastoral zones and wooded areas.

Several institutions are involved in these MAB projects, such as the Inter
national Center for Tropical Ecology in Venezuela, the University Inst itute of 
Tropical Ecology in the Ivory Coast, and Mulawarman University in Indonesia. 
They will provide support for the network of projects, particularly  through the 
training of specia lists and technicians. A certain  number of ins titutions in indus
trialized countries, such as the Ins titu te of Ecology at  the University of Georgia, 
the Ins titu te of World Forest ry in the Federal Republic of Germany, and the 
Technical Center for Tropical Forestry in France, will contribute to project ac
tivities  or send individuals to countries to train scientists and resource managers. 
We believe th is is a very worthwhile MAB effort and hope to strengthen U.S. 
partic ipation  in it.

Although the above agencies are the main players in the U.N. system, there 
are  other U.N. agencies with concerns. These include the World Meteorological 
Organization (WMO) which is concerned with the impacts of deforestation on 
climate; UNCTAD, which is address ing the issues of reforesta tion, how world 
markets operate, developing-country wood processing, and use of lesser known 
species ; the U.N. regional economic commissions; the World Bank and the U.N. 
Development Program.

There  are  also International non-governmental organizations concerned with 
the deforesta tion problem. For example, the International Union for the Con
servation of N ature  and Natu ral Resources (IUCN) is concerned with preserva
tion of tropical forest areas, while the Inte rnational  Council of Scientific Unions 
(ICSU) is occupied with basic research studies on the global carbon cycle, which 
involves a contribution from the  tropical forest ecosystem.

As a general comment on the approach tha t all these organizations are taking 
on the deforestation problem, there has been a shift in emphasis in recent years. 
This has occurred largely as-a result of the attention which has been brought to 
bear  on the potent ial harmful effects of global deforestation. Previous efforts were 
devoted large ly to the  exploitation of fo rests as producers of products. With the 
growth of global populations and the increasing concomitant demand on land, 
there was also a slow recognition th at areas unsuitable for ag ricultu re or  grazing 
were being deforested, and that there were serious side effects such as soil erosion. 
As governments recognized these problems, the various governing bodies of the 
UN organizations concerned have redirected their efforts toward a recognition 
of the need for multiple-use management of forests. There is growing realization 
tha t “the fores t” is not simply a source of wood products, but tha t it serves many 
other purposes. For these reasons, throughout the in terna tional organization net
work there  Is a  growing incorporation of ecological concerns into economic and 
development goals.

Thank you very much for the opportunity to present this statement.
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ESTIMA TE D AN NU AL  EXP ENDITURE  OF UN AGENCIES, SHARE CO NT RIBU TE D BY THE UN ITED  STATE S, 

AND PERCENTAGE ALLOCATED TO TROPICAL FORESTRY

Organization

Tota l expenditures 
(in millio ns)

U.S.  total  contributions 
(in millions)

Percentage of total  
expenditu res  for tropical 

forestry
Assessed Voluntary Assessed Voluntary Assessed Volun tary

FAO.................................... 119.1 371 .7 29 .7 95 .1 3 .8 2 .0UNEP................................. 30. 1 . . 10. 0 . 2 .6UNESCO........................... 14 2. 5 . . 36.3  . . 1 .0UNDP................................ 691 .6  .. 12 6.0 . 4 .3WM O................................. 17 .8 .5 4 .2 .1 5 < 1 .0 < 1 .0

Estimated  P ersonnel E mployed  in  Tropical F orest P rograms in  th e United  Nations System 1

FAO—77 professionals at  headquarters, more than 300 in the field working in 56 countries (or 77 if projects in planning stages are  included).UNEP—1 professional equivalent provides technical guidance.World Bank—10 professionals at headquarters , 4 in the field (India and FAO).UNDP—1 professional provides technical guidance.UNESCO—1.5 professionals coordinating project development.WMO—less than one professional equivalent.
Mr. B onker. Thank you, Dr. King. Dr. Kunkle, you may proceed.

STATEMENT OF SAMUEL H. KUNKLE, FOREST HYDROLOGIST, 
U.S. DEPARTMENT OF AGRICULTURE

Background: During 1972 through 1977, Kunkle was with  the Forest ry Depar tment, Food and Agriculture Organization  (FAO), United Nations at  its Headquarters  in Rome. During early 1978-80, he was Conservation Coordinator for Peace Corps, Washington, D.C. He has served in various jobs with the USDA Forest Service. He has frequently worked on the ground in tropical countries to establish  or review forest ry projects or to work as a technical specialist in conservation; these include field consultancies in Nepal (twice), Hait i (twice), Tunisia, Libya, Somalia, Zambia, Costa Rica, Honduras, Cyprus, Turkey, the easte rn Caribbean, and technical visits to other countr ies in Asia and Africa. Earlie r, he was a resident in five European countries as a forestry  employee for the Swiss Forest ry Service and the Danish Fores try Service and a student in Germany. He is fami liar with and has close personal contacts with persons in various European b ilateral programs in forestry.
Dr. Kunkle. Yes, thank you for the opportuni ty to be here today. I would like to give a few of my personal viewpoints, having worked with FAO, the Peace Corps, and other organizations over the last few years.
Mr. Bonker. Are your personal viewpoints consistent with the administration’s ?
Dr. K unkle. I  th ink by and la rge they  are, bu t I  am here primarily  presenting my personal viewpoints  today.
Mr. Bonker. All right .
Dr. Kunkle. Rather than  go into the whole workings of FAO, I would just like to pick out a couple of areas where I  think tha t we could do something concrete, and make note of these. FAO , as Don King  has already pointed out, is the la rgest  of the IT.N. organiza tions in the forestry area. I t ranges from 300 to 400 people working in the field. This depends on the number of projects tha t are active at the time.

i All o rganizations also make use of consu ltan ts.
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Mr. B onker . Specifically on forestry matters?
Dr. Kunkle. Specifically on forestry .
Mr. B onker . 300 to 400 people?
Dr. Kunkle. In the field. Then to tha t is added another 77 who 

are working in FAO headquarters.
Mr. B onker . Wha t do they do ?
Dr. Kunkle. The ones in the field or the ones in FA O headquarters , 

or both?
Mr. B onker . The ones in the field.
Dr. Kunkle. They have projects in community forest ry, afforesta

tion, monitor ing of forest stand conditions, wildlife surveys, and 
other various sorts of technical activities. They put  tog ether  projects. *
They have a project manager and a coproject manager from the host 
country, as well as younger people with them on the proje ct at the 
local level, actually working with the growing trees, establishing *
nurseries, and work of this type. The 77 or so who work in head
quarte rs are prima rily administrative peopl e; but they also are w rit
ing or editing technical books—books, referri ng to books, tha t are of 
value and use to the member nations of FAO.

Mr. B onker . What  is the title  of tha t publication?
Dr. Kunkle. This one is the “Yearbook of Fores t Produ cts.” They 

put out a number of publications which summarize information on 
forest products  and forests of the world. They also pu t out a number 
of technical publications, on how to inventory forest stands, establish 
nurseries, and other technical aspects of forest management.

Mr. B onker . Regard ing the 300 or 400 who are in the field, how 
many of them are prima rily involved in direct forest management 
or in refores tation programs?

Dr. Kunkle. Most of them would be. There are a few who are 
involved in teaching at technical schools. Most of them, however, are 
directly involved in forestry development projects—establishing 
nurseries, plan ting  trees and improv ing management practices.

Mr. B onker . Can you describe f or the subcommittee w hat a typical 
project would be like?

Dr. Kunkle. A typical project would last for 3 or 4 years although 
it might  be extended. I t would have a project manager who would be 
a U.N. person and  a coproject manager who would be the local person.
A typical project might have perhap s three to six so-called experts.
These would be people who would be hired as specialists for short 
periods of time, or for full durat ion of th e project. Projec ts normally 
employ a number of local people as forestry  technicians and as laborers. 
Typically, there might be two or three host country project workers r
selected for fellowship studies, sometimes abroad. That would be pa rt 
of the project package as well.

With  permission of the committee, we would like to  indicate for the 
record that FAO carries out many o f the forestry program s reported 
on activity lists of UN EP,  UNESCO, UNCT AD, and United Nations 
organizati ons other than the UND P. Also, we call attention to a list 
of FAO /for estr v field projects  which we wish to submit for the record 
which displays that  conservation-oriented field projects, 98; outnum
ber industry-oriented  projects, 43 by a r atio of more than  2:1.
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Mr. Bonker . In looking at this  publication, this  is from 1967 to 1978, 
it looks like it has the same emphasis tha t the World Bank used to 
have, and th at is on commodity production. You have here figures and 
descriptions of  ground wood, industrial  wood, sawn wood, wood-based 
panels, plywood, particle  board, woodpulp, and various chemical ap 
plications of wooapulp, paperboard , and so forth . I  don’t see anyth ing 
in this report that relates at all to environmental conditions, to reforest
ation, to intensive forest management, to protection of the resource.

Is the FAO fall ing in to the same pattern that  the World Bank used 
to, and that  is emphasis entirely on production ?

Dr. K unkle. N o. FAO  forestry is basically in  three parts. There  is
* the Fores t Indus tries  Division, and there  is a Forest Resources Divi

sion—which includes conservation—as well as a Policy and Plan ning  
Service unit.

» Mr. Bonker. And you have a publication on resources?
Dr. K unkle. Yes; here is one, for example, “Shif ting Cultivation in 

Lat in America.'’ This is the  one that  Dr. Myers had mentioned in con
nection with “Forestry for Local Community Development.” I  think 
this one is probably one of the nicest new programs tha t they have, one 
that has been very active in the last few years, “Forestry for Local 
Community Development.”

Mr. Bonker. Tha t is what Dr. Myers referred  to.
Dr. K unkle. Yes; tha t’s righ t.
Mr. Bonker. Of the budget for technical and economic programs for 

forestry, you have a summary of estimates by program. You have 
categories for industr ies and trade,  for  investment, institut ions, for 
management, for world development and one for resource and environ
ment. Could you give the subcommittee an approximate percentage of 
how much of the Budget goes for  industrial  production versus conser
vation and resource management ?

Dr. K unkle. I don’t have the figure, however, I can supply it . I  can 
also give you a list of field projects which are listed by title, if  you 
would like th at.1

Mr. Bonker. I guess what I am fishing for, Dr. Kunkle, is this: 
The Agriculture Committee here in the Congress is concerned pr i
marily  with production, and there are considerable interests involved 
in the production angle, because there is always a profit, monetary 
value with that.  There is not much in the way of conservation, so we

* have to set up a committee on environment or on interior resources, 
and I rather imagine tha t F AO functions pre tty much the same way. 
They are production oriented, and that  is understandable, but  do they

p sense tha t there is not an infinite supply of  the resource, and tha t there 
has got to be a dramatic s hift  of emphasis ?

We were told earlie r tha t the World Bank is beginning to see the 
importance  o f conservation and of programs tha t will help preserve 
the resources. Do we see those same trends  in FAO, o r are they just  
symbolic and negligible, or are they dramatic, and if they are, what 
are they ?

1  This document Is on file In the subcommittee staff  office.
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Dr. K unkle. No, I think  they were real trends when I was there. 
Before I  left there was a definite swing to do more conservation types 
of projects. The emphasis s tarte d with the Stockholm meeting on the 
environment in 1972, but you could see i t also in the World Fores try 
Congress of 1978, which FAO  put together. The title  of  the Congress 
was “For estry  for People.”

Mr. Bonker . That  was the one in Djk art a?
Dr. K unkle. Yes. If  you look at the activities in the headquarters 

of FAO,  or if you look a t thei r field projects throughout the world, 
there are many more projects now on local community level than 
previously. They have had a lot of criticism on being too much produc
tion oriented, so there is a definite shif t in the direction of more 
conservation.

Mr. Bonker . Is the U.S. Government placing its priori ties before 
the various interna tional  organizations, such as UN EP  and FA O? 
Are we becoming real advocates, plac ing greater emphasis on the  re
sources and how we can preserve them, or is it just symbolic ?

In other words, these organizati ons probably need leadership and 
direction, and since we are a large contri butor to these internat ional 
organizations, are we making  it  crystal clear th at this is a ma jor prob
lem tha t we have got to deal with in a more creative way, and not 
just, have total emphasis on production,  but on preservation of the 
resource ? Are we provid ing tha t kind  of leadership ?

Dr. K unkle. I think  we could do a lot more, and I think  the new 
Interagency Task Force R eport tha t has just come out on tropical for
estry is c ertainly  a good start. We should certainly do more.

Mr. Bonker. I am sorrv, I have inter rupte d your testimony.
Dr. K unkle. I f I could just continue. I  wanted to make a few points, 

and then I will be glad to t ry to answer any other questions.
FAO  makes very fine use of the associate exper t program  in their  

forestry program. Associate experts are young professionals assigned 
by the ir governments to United  Nations  organizations such as FAO 
for work at field projects. Thev work for typically 3 years, and they 
gain experience necessary for full professional work in international 
development. This could provide  young Americans with ground level 
oppor tunity in FAO,  so tha t we can have the kind of influence tha t 
vou are looking for, that is, having Americans directlv involved in 
FAO.

Mr. Bonker . So we do have people directly involved?
Dr. K unkle. No. This is the point I am coming to. The United 

States  is virtu ally the only Western country  tha t is not involved in 
the associate expert  program of FAO.

Mr. Bonker . W hy ?
Dr. K unkle. This is a matter  of budget.
rSnb«equently the following FAO budget information was sub

mitted for the rec ord :]
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FAO FORESTRY PROGRAM (1 98 0-81  BUDGET) 

[In  thousand! of dollars)

Regular Extra
program budgetary To ta l

Forest resources and develo pm ent:
Development and management  of forests.
Tree  improvem ent and planta tions............
Conservation and w ild li fe ..............................
Fie ld program s..................................................

Tota l.................................................................

Forest industries  and trade :
Development of forest in du st ries ..
Tra de and ma rke tin g.........................
Logging and transport........................
Field programs.....................................

To ta l....................................................

Investment and institu tion s:
Train ing and institu tion s...................
Investm ent planning and statist ics. 
Forest polic ies and in fo rm atio n .. . 
Fie ld programs.....................................

Total

Forestry for  rura l development :
Com munity  forestry .......................
Agri-Si lvi -Pastoral Development.
F u e lw o o d .. .. ..................................
Fie ld programs................................

Tota l...............................................

< 1 5 .............................  415

505 15 ,083  15 ,588

1,62 3 15 ,083 16 ,706

876 . . . 876
231 . . . 231
226 . . . 226
383 9,096 9,479

1, 716 9,096 10 ,812

351 . . . 351
1,01 5 . . . 1,01 5

921 . . . 921
323 21, 597 21 ,9 20

2,610 21 ,597 24 ,207

263 . . . 263
230 . . . 230
377 377
303 7,235 7,5 38

1,1 73 7,235 8 ,4 08

Mr. B onker. Y ou are not going to put  that back in our court?
Dr. K unkle. I am put ting  it back in your court. Certainly there has 

been suppor t from the technical people. We would like to see this sort 
of thing  done. As I understand it, it  hasn’t had the funds to get the pro
gram off the ground. This is a program tha t I think would be very 
useful.

Mr. B onker. Has the United States approached any of the mult i
nationa l companies to see i f they would loan or make available some 
of the ir specialists for this purpose ?

Dr. K unkle. They have on occasion put people on loan to FAO. I  am 
not sure if it  has been approached lately.

The other point, if I can just move along to make, regards the so- 
called trust  fund programs. That is the sort of thing  you are looking 
at in the booklet on “Forestry for Local Community Development”—a 
Swedish trus t funded project, primar ily. The “donor” nation desig
nates the type of project it wants, provides the funds , and gets i ts own 
people involved in project execution. This  gives you a lot of direct 
involvement in what we would like to do within  FAO.

Mr. B onker. I s this a bilateral program ?
Dr. K unkle. No; it is an FAO  program funded specifically by 

Sweden.
Mr. B onker. I didn’t know tha t international  organizations allowed 

countries to design their own programs.
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Dr. Kunkle. They are directly involved in the design and talking 
about what sorts of activities will be going on, and they support the 
program.

Mr. B onker. I f the United  States  were to attach conditions to its 
contributions for a specific program.  I  am not sure we would get very 
far.  I  am pleased to see the  Swedes are doing it, though.

Dr. Kunkle. Agreed. This is an example, and I think it could be 
done.

Mr. B onker. The Swedish program is where ?
Dr. Kunkle. I t is working in several countries around the world. 

They have activities in Indonesia  and in other countries. These two 
points, the associate expert  program and the tru st fund projects, are 
two examples where some of the other countries get very closely in
volved in the  FA O projects, and I think the United States  could look 
to those two examples as ways by w hich we could get more involved.

Without taking more time, I will just summarize a few recom
mendations I would make: One is tha t we certainly could look into 
trust fund  type of programing. The second is wc could certainly 
take pa rt in the associate expert scheme. These would be good ways 
to get Americans more directly involved.

I think also we could make one final point. From the Peace Corps 
viewpoint—and I worked with the Peace Corps for 2 years—I think 
a lot o f the  volunteers r eturn and they have experience th at  we could put to better use.

I think the cooperative program between Peace Corps and AID is a 
good example of how we can do this. I can see good possibilities of the 
Fores t Service, AID and Peace Corps working together on these types 
of programs.

Mr. B onker. That  is an excellent idea. We will be discussing this 
with staff. We will be following through on it.

Dr. K unkle. In summary I think to build  up our U.S. expertise in 
the associate expert program, to employ tru st fund programs, and 
to make better use of our Peace Corps volunteers are  three possibilities 
for strengthening  U.S. leadership in world forestry development.

Thank  you, Mr. Chairman.
[The prepared statement of Samuel H. Kunkle follows:]

Prepared Statement of Samuel H. Kun kl e, F orest Hydrologist, F orest 
Service, United States D epartment of Agriculture

Mr. Chairman and members of the subcommittee: My name is Sam Kunkle. I am presently Project Leader, Forest Hydrology Research, at  the Timber and Watershed Laboratory, Parsons, West Virginia. I am here at the Subcommittee’s request to present some impressions based on my ten years experience in tropical forestry and interna tional development with FAO, the United States Peace Corps and the United States Department of Agriculture, Forest Service. This experience included many technical consultancies in Asia, Africa and Latin America. I am not appearing as an official spokesman for the Fores t Service or the Administrat ion.
I shall concentrate my brief presenta tion on a discussion of selected points relating to the interna tional forestry activit ies of FAO, based on my experience with tha t organization. I then would like to point out some ways in which, in my personal opinion, the United States  can work more fruitfully with FAO in forestry. Finally, I will add a few comments on United States bilateral efforts in tropical forestry.



The FAO Forestry  Department comprises by far  the largest single staff of foreste rs within the various international or bi lateral  ass istance organizations. It has approximately 400 forestry  professionals in field projects around the world, plus a group of 77 professionals at FAO Headquarters. Currently, about 55 tropical countries are hosts to FAO forestry  field projects. For comparison of staff sizes, there are about 20 or less full-time forestry professionals in each of the major organizations such as the World Bank, UNESCO, United Nations Environmental Programme (UNEP) or the U.S. Agency for International Development (AID). Some of these, of course, use consultants, including FAO staff, as needed.FAO Forestry activities include: (1) Community level forestry, (2) Agro-forestry, (3) Conservation, (4) Commercial forestry and (5) Monitoring and forestry inventory efforts. In the las t few years, special emphasis has been placed on community level forestry, that is, forestry for the rura l poor. A simila r shift  of emphasis, incidentally, has occurred within the World Bank.
An especially important  aspect of FAO, in my opinion, is the United Nation’s “Associate Expert’’ program. Under this program, young professionals under the sponsorship of their  home country are  assigned for two to five years to FAO projects in developing countries, where they gain on-the-job experience and—most importantly—gain c ritica l language skills. The Europeans have made profitable use of this program to assure  thei r direct technical involvement in FAO forestry programs. At the same time, they build up their  pool of tropical forestry experts. The United States is practically the only Western indus trial country not partic ipating  in this program. As a result, we are not adding to our short supply of tropical foresters in the United States.
Another type of FAO involvement used advantageously by some countries are “tru st funded projects”. Trus t funded projects, as used by Sweden and other major  donor nations, are  a form of bilate ral assistance where the donor nation designs the project, complete with staffing and equipment purchasing require ments and “contracts” with the international organization (FAO) to execute the project for cost plus and an admin istrative overhead fee. Sweden, for example, has a major program called “Fores try for Local Community Development”. Most importantly, this type of program allows the Europeans to have much involvement in the day-to-day activit ies of FAO. As far  as I know, the United States  does not conduct bilateral development assistance in this manner.To my knowledge, only two American foresters are now on the staff of 77 at FAO Headquarters, Foresty Department . Also noteworthy, the few Americans who have served in FAO Headquarters positions over the years rarely have been in any of the leadership posts. I t must also, of course, be remembered t hat  interna tionally qualified American candidates  are rare. To be qualified, candidates need: (a) technical expertise, (b) tropical experience, (3) interna tional and cross-cultura l experience, and (d) language skills.
One could summarize by saying tha t the United States has very littl e direc t technical involvement in the operations of FAO forestry activities,  despite being a major  financial contributor to the FAO programs.
The United States can make additional substantial contribution by more effectively combining i ts parti cula r technical capabilities with those of FAO. At the same time, we can expand our pool of  American experts through experience in FAO activities, including t ropical fores try.
Some of the actions tha t I think would help expand our efforts in forestry  abroad a re as follows:
1. Develop some trust fund programs with FAO in those disciplines where the United States is recognized as especially strong, for example, in the areas of soil and water conservation, wildlife management, forest  inventory and remote sensing.
2. Take par t in the FAO Associate Expert Program. This is an excellent way to develop some tropical forestry experts for United States forestry, and to build the groundwork for a solid technical United States  involvement in FAO activi ties in the future .
3. Ensure  forestry representation on the U.S. delegation to the FAO Council and Conference.
Not directly linked to FAO, but related, I would like to point out the need to make be tter use of Peace Corps Volunteers. These volunteers return home with valuable language, tropical forest ry and cross-cultural skills, but often these
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skills  are  was ted as the  ex-volunteers re-e nter  domestic  fore stry  programs— 
prim arily because th ere  are  no real job op por tun ities for them in th e In ternational 
arena.  The United States should  also cons ider  intensive tra ining  in foreign 
languages for  certa in types of techn ical spec ialis ts. The United Sta tes has a vas t 
rese rvoi r of tech nica l exi>erti8e, but this resource  often cann ot be used because 
essentia l foreign language skills a re  lacking .

The above actions  would help the  United Sta tes  to build a cadre of qualified 
persons to assis t in the  trop ical forestry  effo rt—and other are as of coopera tion 
in in ternat ion al forestry .

Another recommendation th at  I would sugges t is to strengthen  the  working 
ties between the  Peace  Corps, For est Service (and its Insti tu te  of Tropical 
Fo restr y) and  AID in the community forestry topic. By combining these efforts, 
the right package of techn ical language  ski lls and fund ing can be pu t together 
to build o ur i nte rna tional  forestry expert ise.

Thank you for the  opportunity  to appea r here, Mr. Chairman. I’ll be happy 
to answer  any quest ions t ha t you may have.

M r. B on ke r. Than k yo u. D r.  P re st on  yo u ma y pro cee d.

STATEMENT OF STEPHEN B. PRESTON, ASSOCIATE DEAN AND

PROFESSOR OF NATURAL RESOURCES, SCHOOL OF NATURA L RE

SOURCES, THE UNI VER SITY  OF MICHIGAN

Dr. Preston  is Associate  De an  and Profess or of Na tural Resources, School of 
Na tur al Resources, The  University of Michigan, holds the bachelors and masters 
degrees in forest management from Colorado Sta te University and master s and 
doctoral degrees in wood technology f rom Yale University. After jo ining th e Mich
igan facu lty in 1950, Professo r Pres ton served unt il 1965 a s a professor and de
par tment  chairman in wood technology. Since that  period he has held a v arie ty of 
teach ing and adm inistra tive positions in the School, including his present posi
tion since 1971. Professo r Pres ton served for fou r years  a s the  executive director  
of the  Organization for Trop ical Studies, two yea rs as pres iden t, and is cur
rently on the board  of director s of th at  organization.  Professional activities 
have  included service as the  pres iden t of the  Society for  Wood Science and 
Technology, membership on the  board of director s of the  Fore st Produc ts Re
search Society and the fore st science b oard  of the Society of American Foresters . 
His  research  and consu lting act ivit ies and  published works have been largely 
associated with wood as an ind ust ria l ma ter ial  and the  util iza tion  of tropical  
fore st resources.

Selected publ ications relating to trop ical  forest ry include:
The Need for  Wood Technology Education in English-speaking West Africa 

Unasylva, Vol. 24(1) , No. 96, 1970.
The  OTS and its  Forestry Rela ted Program s, Forest Prod ucts  Jou rna l, Vol. 

XIX, No. 10, pp. 18-20, 62, 1969.
Info rma tion  needs in expanding marke ts for  Tropical Hardwoods. VII World 

For est ry Congress, 1972.
Industr ial  Uses of Increasing Numbers of Tree  Species, Trends, Opportuni ties 

and  Cautions. Tropical For est ry Conference INTERCIENC1 A, October 1979, 
Costa Rica  (In  Pre ss) .

Characte ris tics  of Wood from a Hetero geneous For est  Resource in Relation 
to Util ization. IUFRO All-Division V Conference, Oxford, April 1980. (In  Pre ss) .

D r.  P res ton . T han k you. I,  as m y co lle ag ues, ve ry  muc h ap pr ec ia te  
th is  opp ort u nit y  of  m ee tin g w ith th e su bc om mitt ee  an d pr ov id in g 
te st im on y.  I  ho pe  you  wi ll un der st an d  t h a t my  t es tim on y is  v er y mu ch 
as th a t of  an  ob se rv er  of th ese or ga ni za tion s ra th e r th an  as  an  affi liate  
of  th ei rs . My wo rk  w ith  F A O  ha s bee n ve ry  sh or t,  as a gu es t affi liate  
in  th e Ro me office an d als o as a co ns ul ta nt  in  som e fie ld pr ojec ts.  
My as so ciat ion w ith  O A S ha s bee n mu ch  more lim ite d,  pr im ar il y  
with  one  jo in t pr og ra m  at th e U niv er si ty  of  M ic hi ga n.
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I was asked to assess the FAO and OAS programs in relation  to 
their impact on the problem before us. Very much of what I had 
wished to say, as it is in my w ritten testimony, has been covered very 
well by Dr. Kunkle. There are  a few things that  I could perhaps  add to  
elaborate on some of the statements tha t he has made and to bring 
one or two new dimensions into the picture.

It  is very true tha t in the early stages of the development of the 
forest ry programs in FAO,  back in 1945 , the emphasis was c learly on 
production forests to meet product needs for an expand ing world 
economy, and to provide assistance to economic development. I think  
tha t this was certainly  a very appr opriate emphasis at tha t time, 
and as a matt er of fact I would like to also state tha t I feel it is very 
appropria te as a continuing part of an overall program, which has 
very substan tially broadened in recent years. As Dr. Kunkle  has 
pointed out, we have seen now the FAO programs expand to encom
pass the management and use of forests for both consumptive and non
consumptive uses covering a broad arra y of human needs.

It  might be useful, in answer to one of your questions to Dr. Kunkle, 
to look at some of the subprogrammatic areas th at are embedded with 
in FAO. As Dr. Kunkle has pointed out, there are three major pro
gramma tic areas.

One is the forest resource program, a second is the forest industries  
program , and a thir d is institutions, planning, statistics, and trade. 
The subprogrammatic areas tha t are encompassed with in these m ight 
give a litt le be tter overview of what  FAO  is about.

With in Forest Resources, the subprogram s include surveys, silvi
culture, tree improvements and plantations, argoforestry and commu
nity development, arid-zone conservation, and wildlife and national 
parks. Certainly within tha t milieu both consumptive and noncon
sumptive uses are well attended to.

In Fores t Indus tries,  the subprogrammatic areas are pulp and pa
per, mechanical and related products, and harvestin g; and In stitu tions 
Plann ing, Statistics, and Trade include forestry planning, forest sta
tistics and economic analysis, trade promotions, trai ning extension 
and employment, and administration  and legislative research. So in 
all, it looks as though FAO does have a very broadly based, all- 
encompassing program tha t does relate to the sound management of 
forests, which in turn  has a positive impact on deforestation.

I think  tha t many people may not realize t he impact tha t FAO  has 
had on forestry  in the tropics. Without question, in my view, i t has 
been the single most potent factor in the  development of any types of 
forestrv practices in the tropics since its very inception, and this  is 
eertainlv continuinar today. One of the areas in which i t h as h ad par 
ticul ar influence has been in the development of educational institu tions 
to provide trained manpower in the tropical countries. Wit h the no
table exception of  the Dehra Dunm Forest Research In stitute  in I ndia , 
it is very difficult to thin k of any forestry school in tropical countries 
tha t has not developed with the leadership, or support,, of FAO. It  
certainly  has been an extremely im portant factor in this area, and  also 
in leadership in the management of  forests for all users.

66-326 0 - 8 1  -. 1 5
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One  o th er  po int th at  I would like to make re la tin g to FA O th at  I 
th in k may have  been missed in th e d iscussion so f ar  is the  im portance  of 
its  indu st ry  pro gra m,  and  as a m at te r of  fac t its  forest -managem ent - 
ori en ted  prog ram , from  the  sta nd po in t o f the  pre ven tion of  waste  in 
the  ex plo ita tio n o f the forest s, a nd the  m eet ing  of local need s as wel l as 
world  needs fo r a ma ter ial  resource . It  is very difficult to conceive of 
any d eve lop ing  cou ntry maint aining  a natur al  forest  in any  form  other 
th an  un de r the condition of  a biological reserve or  pa rk , unle ss th at  
forest  is prov id ing some economic re tu rn  to the  lan d and at  t he same 
tim e is prov id ing such social  services as increased employment  a nd /o r 
pro tec tion of  wate rsheds  an d soils.

FA O ha s ha d a very  pos itiv e impact on assis tin g dev elopin g coun
tri es  in manag ing thei r forest s fo r pro duction , to meet the needs for  
ma ter ial s, an d at  the  sam e tim e t o m ain ta in  fore st c over th roug h either 
na tu ra l or  plan ta tio n fore st.

Mr.  Bonker. W ha t form does th at  tak e ? I  mean , if  they are doi ng 
an excellent job  on com modity  produc tio n, wh at are  they  doing  to 
ap ply be tte r manag ement  pra cti ces as the y re la te to  ref ores tat ion or  
the env ironm ent ?

Dr.  P reston. I t  ha s a very st ro ng  program  in  forest pl an ta tio ns  fo r 
example, it  has  been a lea der  in br ingi ng  toge ther  and di str ibut ing 
inform at ion in the establ ishment of  fore st plan ta tio ns , pa rt icul ar ly  in  
the tropic s. From  the  sta nd po in t of  the ma nagement of  the  lan d, one 
of  th e cu rre nt  program s wi thin FA O is the enc ourage ment of  th e de
velopment of  technolo gies  which are  ap pr op riate to  the countries, 
nam ely  the sma ll-sc ale convers ion technolo gies , whi ch can be, in tu rn , 
used to  make some of  thes e forest ed  are as econ omically viab le when 
manag ed un de r s ilv icu ltu ral  t reatm en t.

Mr.  B onker. Dr.  Presto n,  if  FA O is do ing such an  exc ellent job, why 
do we have such an awesome p rob lem  ?

Dr . P reston. I  do not mean  to imply  th at  i t is do ing  th e whole  job. 
T sim ply  wan t to leave  the imp ress ion th at  its  t ota l emphasi s ha s not 
been on explo ita tio n wit hout concern fo r the  environment.  I  th ink it 
has had conce rn for  the  environment.

Pe rh ap s T could very br iefly touc h on the Or ga niza tio n of  American 
Sta tes , whi ch T bel ieve has not been  men tioned at all in the  discussion 
tod ay, as an oth er  interna tio na l organiza tio n th at  does hav e some im
pac t on the prob lem of  defor es tat ion . OA S is roughly  ana logous  to 
the  Uni ted Na tions on a reg ion al bas is focused on the  Americas. In  
its  ma in sec ret ari at,  there are  two  majo r divi sions. One of  them  is 
education , science, and cu ltu re,  which is ori ented  pr im ar ily  tow ard  
in sti tu tio na l develop ment, research,  and edu cat ion , and impac ts only 
pe rip he ra lly  on tropic al fore sts.  The othe r is economic and  social 
development , which is sub div ide d into two components, reg ional de
velopm ent  and  ru ra l and urban develop men t. Both of  thes e un its  
id en tif y pro jec ts, help in th ei r plan ning , and  assist in dev elopin g the  
fu nd in g fo r them  on a broad reg ion al basi s or  wi thi n smaller ru ra l 
areas. Manv pro jec ts have some segm ents  th at  invo lve the  fores try  
sector. In  th is sense. OA S is involve d in ac tiv itie s whi ch do impac t 
on th e trop ical  fo rest .

To  th e best of  my knowledge. OA S has n eve r had anv  specific orga 
niz ati on  wi thin the  se cre tar iat  th at  is concerned wi th the tropic al for-
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est. I t has, however, through one of its affiliates, the Inter-America n 
Ins titu te for Agric ulture  Science, developed in Costa Rica a regional 
tra ining center and research station in tropica l agricu lture that has 
had continuously a very strong  forestry program. This is now an 
autonomous unit, but OAS does maintain position on th e board, and 
provides some funding. This station is now CA TIE , the Center for 
Tropical Agric ulture  Research and Teaching. The forestry  program  
has continuously educated foresters for all of Lati n America, has had 
some very effective research programs, parti cularly in plantation  for
estry, is now emphasizing agroforestry, and also has a unit in water 
shed management and wildland planning, which promises to be effec- 

* tive in this field. Althoug h it is not a pa rt of OAS now, it is
interrela ted.

I believe th at concludes my remarks. There are some recommenda- 
» tions th at I  would like to make.

Mr. Bonker. Dr. Preston,  we are facing  ano ther vote, and I do not 
have enough energy to make it over there and back, so I am going 
to conclude the  subcommittee hearings. If  you have recommendations, 
we would welcome them, and maybe you could submit them in wr itten 
form so they become part of the record.

Dr. Preston. Yes.
[The  prepa red statement of Ste phen B. Preston follows:]
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P repared Sta tem ent  of Ste ph en  B. P reston , A ssociate Dea n, School of 
Natural Resources , The  Unive rsity  of M ic hi gan , A nn  A rbor, M ichiga n

Mr. Chairman, I am Stephen B. Preston , Pro fessor  of  Natura l 

Resources and Associate Dean, School o f Natura l Resources, The 

Unive rs ity  of Mich igan, Ann Arbo r, Michigan.  I am very pleased 

to  have th is  op po rtu ni ty  to  te s t if y  before  you r committee on 

de fo re stat ion in the tr o p ic s , now a problem of  worldwide concern.

I t  is  p a rt ic u la rl y  g ra ti fy in g  to see the  in te n s if ie d  in te re st of 

the U.S. government in  th is  ma tte r in  re co gn ition  o f it s  impact on 

a large  segment o f the world po pu latio n.

In te rn atio nal organiza tio ns  have, w ith ou t ques tion,  been 

potent  fa ct ors  in in flu en cing  the manner in  which human a c ti v it ie s  

have impacted trop ic a l fo re sts . Both of the  organiz ations which I 

have been asked to assess - the  Food and Agricu lture  Org anization  of  

the United Nations (FAO), o f wor ldwide scope, and the Organization 

of American States (OAS), w ith  region al  focus on the Americas, have 

played imp ortant ro les  in the  sta tus o f tr op ic a l fo re s ts , but  to  

very  d if fe re n t degrees. I make no pretense  o f understanding fu ll y  

the orga niza tio na l complex itie s o f these two in s ti tu ti o n s  nor o f 

fa m il ia r it y  with  a ll  o f th e ir  po lic ie s  and programs. My knowledge of  

FAO is  based on one six-m onth  period a decade ago as a guest a f f il ia te  

o f the Fo res try  Div is ion in the Rome headqu arters , as a co ns ul tant  to  

fo re str y  programs in West A fr ic a , observa tions over many years o f a 

va rie ty  o f fi e ld  projec ts in  A fr ic a , Cen tral  and South America, li te ra tu re , 

and personal contacts with  professio na l employees. My more lim ited  

knowledge o f OAS stems prim ari ly  from a ten -ye ar associa tion with  it s  

Regional Development Department in  connection with  an OAS-supported 

fe llo wsh ip  program at  the U niv ers ity o f Michigan fo r  na tur al resource 

professio na ls from member co untr ie s,  fa m il ia r it y  w ith  the fo re s tr y
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(CATIE), forme rly  an OAS a f f i l ia t e ,  documents and repo rts  re la ting  to 

OAS-sponsored pro je cts , and personal  acquaintance with  pro fess ion al 

personne l. My assessment is  based on a broad understand ing o f the 

le v e l, o f and fa ct ors  in fluencin g , tr op ic a l de fo re stat ion and w ith in  

the framework o f the indica ted knowledge o f the org an iza tions  under 

discuss ion .

The Food and A gricu lture  Organization o f the United Nations

Fores try  and fo re s t- re la te d  a c ti v it ie s  o f FAO were in it ia te d  in  

1945 w ith  the broad obje ct iv e of  assuring the  supply o f fo re s t 

products req uired  by an expanding wo rld economy. Ea rly  programs in  

tr op ic a l fo re str y  focused p rim ari ly  on u t il iz a t io n  o f the fo re s t resou rce 

as re la ted to  economic development o f the  la rg e ly  underdeveloped 

coun tries  in which they occur . With in th is  co ntex t, emphasis was 

placed on inventory of the fo re s t w ith  p a rt ic u la r respect to tim be r 

u ti li z a t io n , timber ha rves tin g,  in te gra tion o f fo re st and in dus tr ia l 

management, marketing fo re s t products  w ith  emphasis on world trad e,  

and in s ti tu ti o n  bu ild in g , includ ing im po rtan tly  capab il it y  fo r fo re s tr y  

edu cat ion . This  emphasis was unquest ionably ap prop ria te to  the  

pre va ili ng socia l and economic cond ition s at  th a t tim e, and continues 

to be importa nt as a component of a much broader scope o f a c ti v it ie s  

now inc luded in the FAO programs.

As populations have expanded, techno logy has advanced, and 

p o li t ic a l,  soc ia l,  and economic cond ition s have changed, FAO fo re s tr y  

po lic ie s  and programs have expanded and broadened. They now encompass,
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in  ad di tio n to  tim be r, a ll  o f the basic  benefit s th at humans de rive 

from the fo re st  includ ing pr ot ec tio n o f a g ri cu lt u ra l lands, re gu la tio n 

o f sur face and ground wa ter, wind and wa ter  erosion con tr o l,  in te gra tion 

o f agricu lture  and fo re s tr y , w il d li fe  h a b it a t,  recrea tio na l and cu ltu ra l 

am enitie s, gene pool pres erva tio n,  and im po rtan tly  fuelwood prod uc tio n,  

community development, and othe r services to  meet human needs.

Organizatio nal adjustments have accompanied changing ph iloso ph ies,  

po lic ie s , and programs.

Cur rent ly , the FAO fo re str y  a c ti v it ie s  are conducted w ith in  the  

orga niza tio na l framework o f a Department o f Fo rest ry , headed by an 

Ass ist an t D ire ct or  Genera l. Work is  di vide d among thre e programmatic 

areas - Forest Resources, Fores t In dustr ie s, and Fores try  In s ti tu ti o n s , 

Planning, S ta ti s ti c s , and Trade.  The Fores t Resources program is  concerned 

with  the b io lo g ic a ll y  re la te d aspects of fo re s tr y  and inc ludes such 

sub-programmatic areas as surveys, s il v ic u lt u re  and management, tre e 

improvement and p la nta tio ns,  a g ri -f o re s tr y  and community development, 

ar id  zone conserva tion, and w il d li fe  and na tio na l parks. Sub-programs 

o f Forest In du st rie s are pulp  and paper, mechanical and re la ted 

in dustr ie s, and log ging and transport . Those o f In s ti tu ti o n s , Planning , 

S ta ti s ti c s , and Trade inc lud e fo re s tr y  plan ning , fo re st s ta ti s ti c s  

and economic analysis,  trade  promotions, tr a in in g , extension and 

employment, and fo re s t ad m in is trat ion and le g is la ti v e  research.

Program budgets fo r 1978-79 were rep orted to  be approximate ly:

Forest Resources, $1.65 m il li o n ; Forest  In dustr ie s, $1.36 m il li o n ;

Forest In s ti tu ti o n s , Planning , S ta ti s ti c s , and Trade, $2.33 m il li o n .

The to ta l budget includ ing program management was $6.3 m il li o n .

*



The regu lar program o f the department concen trates on acqu is it io n  

and dissemin ation o f fo re s tr y  in fo rm at ion,  economic and re la ted ana lyses,  

program planning  includ ing guidance from comm ittees, symposia, expert 

mee tings, e tc .,  and im po rtan tly  tech nica l support to f ie ld  p ro je cts .

Field programs, which extend through reg ion al headquarters and country  

of fic es , are funded la rg e ly  by the United Nat ions Development Program 

(app rox.  80%). They respond to  requests  by member nations with  pr ojec ts  

of ten catalyzed  by re gu la r program a c ti v it ie s . A c ti v it ie s  are concen trated 

on develop ing coun tries  in which tr op ic a l fo re st s occur .

Without ques tion,  the  fo re s tr y  arm of FAO has been the most 

dominate fa c to r by a su bs tant ia l margin in the  development o f fo re s tr y  

and fo re st- re la te d  programs in  the tr op ic a l co un tries  o f the world 

during the past 35 years . Recognizing early the need fo r d e fi n it iv e  

fo re s t po lic ie s , in s ti tu ti o n s  to  implement them, and the urgency o f 

tr a in in g  fo re str y  pr of es sion al s,  i t  has exe rted lea de rship  and prov ided  

guidance to these cons ide ra tions  since i ts  in ce ptio n. U nti l very rec ent 

years,  essentia lly  every fo re s tr y  school in developing tr op ic a l coun tries  

was developed w ith  FAO lea de rship  and support. Although s t i l l  inadequate 

to  meet the needs fo r pro fe ssio nally  educated manpower, fo re s tr y  education 

is  now av ai lable in essen tia lly  every fo re sted  trop ic a l country  or  

sub-reg ion . FAO has been an important source o f informat ion re la ting  

to  most aspects o f tr op ic a l fo re s tr y , fo re s t- re la te d  development, and 

fo re s t and fo re st prod uct s ta t is t ic s  through re ports, b u ll e ti n s , books, 

and miscellaneous  papers.  I t  has catalyzed  or  conducted meetings and 

symposia dealing  w ith  fo re s tr y -r e la te d  problems and has provided a 

leaders hip  ro le  in , and served as the secre ta ria t fo r , the World 

Forestry Congress, held  at si x- ye ar in te rv a ls .
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Because o f the dea rth o f in fo rm at ion about the  exte nt,  

comp ositio n, and volumes of tr op ic a l fo re s ts , FAO in it ia te d  as one 

of  it s  e a rl ie s t programs a systema tic assessment o f the tr op ic a l 

fo re st resource , an a c ti v it y  which has continued and is  now rece iv ing 

increased emphasis and, in  conjun ct ion with  UNEP, becoming more 

so ph is tic ated . Through it s  f ie ld  programs, i t  has prov ided  d ir e c t 

ass istance  to member co un tries  in  develop ing fo re s t in vento ries, an 

essent ia l ea rly  step in  any form o f fo re s t management. F ie ld  

projec ts  di rected  toward management o f fo re s t resources fo r  both goods 

and services and toward e ff ic ie n t u ti li z a t io n  of tim ber resources 

commensurate with  coun try  development plans have been numerous and 

e ff e c ti ve . Work di re cted  toward improving the ro le  o f the tr op ic a l 

fo re s t resource in economic and so cial  development of co un tries  in  

which they occur has been continuous.

In rec en t years , FAO attention to  non-consumptive uses o f 

trop ic a l fo re st resources has substa n tia lly  inc reased , as is  

indica ted by it s  sub-programmatic areas. A dd it io na lly , increasin g 

emphasis is  being given to  the in te rr e la ti o n sh ip  between the 

na tur al and man-made fo re s t resource  and human needs fo r food , wa ter, 

and sh e lter approp ria te to  in -c ountry cu lture s.  This is  evidenced 

by in te ns if ie d  programs in  tre e improvement and plant at ion development 

fo r  both in dustr ia l mater ia ls and fuelwood which re lie ve pressure  on 

na tura l fo re sts , community fo re st s di re cted  toward community needs and 

development, abatement o f d e s e rt if ic a ti o n , and water resource protec tio n

The a c ti v it ie s  o f FAO have been perce ived by some observers  as 

dis pro port io nate ly  or iented  toward fo re s t exp lo ita tion  fo r  economic 

development with ou t adequate cons iderat ion to ecolog ica l consequences or
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or  regard fo r  non-consumptive uses includ ing preserva ting o f in ta c t 

ecosystems fo r s c ie n ti fi c  purposes and species pe rpetua tio n.  C le arly, 

one o f it s  primary func tio ns  has been to enable the developing coun tries  

to  de rive economic benefi t from th is  resource  which otherw ise would 

be wasted under the pressure o f a lte rn a tive  land  uses. Moreover, 

sound, produc t-o rie nted  fo re s tr y  programs are es se nt ia l to  ins ure  the 

wood supply required in increasin g quantit y by developing co untr ies.

The early emphasis by FAO on pro duction fo re s tr y  and it s  co nt inua tio n 

as an important pa rt o f the ov era ll program are both ju s t if ia b le  and 

ap prop ria te .

I t  should be noted th a t management to  susta in fo re st cover on 

areas th at are not pro tec ted  as parks or  b io lo g ic a l rese rves is  un like ly  

unless economic re tu rn  and such so cial  be ne fit s as increased employment 

opportun it ie s, supply of needed bu ild in g and in dus tr ia l m ate ria ls , and 

fuelwood can be demonstrated. FAO programs to encourage management 

fo r  these be ne fits from the fo re s t are posi tive  steps to impede 

de fo re statio n.

The cu rren t po lic ie s and programs o f FAO appear to  provide a 

balance o f attentio n to  consumptive and non-consumptive uses o f fo re st 

resources and, im portantly , in te gra tion  among themselves and with  

social  and land-use programs under the auspices o f othe r FAO departments 

and in te rn atio nal agencies, in harmony w ith  coun try  development plans.  

Some encouraging jo in t  a c ti v it ie s  between FAO and othe r orga ni za tio ns , 

as, fo r  example, with  IBRD re la te d to  fo re s tr y  investments and w ith  

UNESCO, UNEP, and IUCN to  coordin ate  a c ti v it ie s  on envi ronmental 

conservat ion  now e x is t.  There does, however, appear to remain a need 

fo r fu rt he r strength ening  the linkages between FAO and U.N. and othe r
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agencies impacting d ir e c tl y  and in d ir e c tl y  on tr op ic a l fo re sts . 

A dd it io na lly , a h o li s ti c  approach to  the  managment o f forested  wi ldlands  

to  inc lud e the spectrum o f human benefit s prov ided  by s c ie n ti fi c  and 

gene tic  preserves , re cr ea tio na l lands, pr otec tio n fo re s ts , pro duction 

fo re sts , and ag ri -f o re s tr y  and re la ted complexes does not  appear ye t to 

be fu ll y  re a liz ed. Pol ic ies and programs, however, appear to  be 

heading in th at d ir ec tion .

The Organizatio n o f American States

The Organizatio n of American Sta tes  (OAS), headquartered in  

Washington, D.C.,  is  di rected  toward economic and socia l development 

in  the Americas and may in  many ways be considered rou ghly a regio na l 

para lle l to  the United Nations from the sta ndpo int  of  ob ject ives  and 

programs. Although the programs o f the  parent orga niza tio n and those 

o f a t le ast  one o f it s  a ff il ia te d  or ga ni za tio ns , the In s ti tu to  

Interamericana de Ciencias A grico la s( IIC A ), impact on the status  o f 

the  American trop ic a l fo re s ts , the re is  not now an orga niza tio na l 

component s p e c if ic a ll y  concerned w ith  the tr op ic a l fo re st res ource , nor 

does there appear to be d e fi n it iv e  po lic ie s  re la ting  to the fo re s tr y  

secto r or the  e ff e c t of programs on tr op ic a l de fo re statio n. Fo rest- 

re la ted a c ti v it ie s  are, however, inc luded as pa rt of  reg ion al and 

sub-regional programs incorp ora ted  in  the  OAS sphere o f a c t iv it ie s .

Wi thin  the OAS General S ecre ta ria t,  the re are two major d iv is io ns 

o f a c ti v it ie s : Edu cation,  Science, and Cu ltu re and Economic and 

Soc ial Development. The f i r s t  o f these is  or iented  toward in s ti tu ti o n  

bu ild in g , res earch , and education and impacts  on ly p e ri phe ri a lly  on
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tr op ic a l fo re sts . The second, w ith  two major departmental areas,

Regional Development and Rural and Urban Development, conduct projec ts  

which may inc lude fo re s t- re la te d  a c ti v it ie s  and may inc orpo ra te fo re s tr y  

experts in th e ir  work.

The Department o f Regional Development responds to  requests  from 

co un tries  and groups of co un tries  fo r  fo rm ulat ing in te gra tive  reg ional 

development pla ns, as,  fo r  example, r iv e r  bas in development, which may 

embody many economic se ctor s.  These are ca rr ie d through the p re - fe a s ib il it y  

stage. A ll  projec ts  are analyzed by a s ta f f eco lo gis t or oth ers  fo r 

environmental  impacts , in clud ing poss ible e ffec ts  on trop ic a l fo re sts , 

before  being fi n a li ze d .

The Department o f Rural and Urban Development as sists in  pro je ct  

fo rm ulat ion and planning a c ti v it ie s  a t sub-reg ional and community 

le ve ls , which may inc lude spec if ic  fo re s tr y  components o f the system 

under co ns iderat ion,  and assi st s in  procurement o f funding fo r th e ir  

imp lementa tion. In add ition  to cons iderat ion o f the impact o f the 

planned pr ojec t on fo re st s inc orp ora ted  in  the  planning area, pla nta tio n 

pro je cts , includ ing nurse ry es tab lishm en t, fo r  fuelwood and othe r 

uses is  an in te gra l pa rt o f some development pla ns . A g ri -f o re s tr y  

models have also been developed. Fo restr y experts  are re cr u ited as needed.

Many of  the professio na l personnel  in  the General Sec re ta ria t 

have a background in fo re s tr y  and ecolo gy, br inging  a continuous 

awareness of  ecolog ical  cons iderat ions  to  development pla nn ing .

The Inte ramerican In s ti tu te  fo r A g ri cu ltu ra l Science (IICA ) 

is  a la rg e ly  autonomous orga niza tio n under the OAS umbre lla . It s  

prim ary ob ject ives  are increasin g a g ri cu ltu ra l p ro duc ti v it y , inc reas ing  

employment, p a rt ic u la rl y  in  ru ra l areas,  and pa rt ic ip a to ry  invo lvement
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o f loca l personnel in pro je ct pla nning and imp lementation. IICA is  

headquartered in  Costa Rica w ith  fo ur region al  o ff ic es  in zones of 

a c ti v it y .

Fo rest -related  a c ti v it ie s  are now trea ted as a pa rt o f the to ta l 

environmental system in  pro je ct  are as , but no mechanism to  give 

spe cia l attentio n to  fo re s tr y -r e la te d  ma tters appear to  e x is t.  IICA 

has played an important c a ta ly ti c  and ad vis ory ro le  in the development 

o f pr ojec ts  re ly in g  he av ily  on re fo re s ta tion  and fo re s t p ro te ction , e.g. 

the  Panama Canal Watershed pro je ct re cently funded by U.S .A .I.D.

An important fu nct ion o f OAS has been it s  fe llo wsh ip  and othe r 

tr a in in g  programs. In ad di tio n to  general fe llo wsh ip  which have been 

awarded to students  in pre pa ration fo r fo re s tr y  ca reers,  the  Regional 

Development Department has fo r  the pas t decade maintained a block 

fe llo wsh ip  program fo r  graduate stu dies  in  na tura l resources fo r  

resource professio na ls from in s ti tu ti o n s  responsib le fo r  the  development 

o f na tur al resource secto rs in  member co untr ies.  Part ic ip ant s must be 

nominated by th e ir  government , which assures them the same or  a more 

responsib le po si tio n upon th e ir  re tu rn , and must be accepted as 

qua li fi ed  maste r's candidates by the coo perat ing  in s ti tu ti o n . Among 

the  f i f t y  or  more part ic ip ants  in  th is  program since it s  in ception, 

many have been from fo re s t- re la te d  governmental branches and have moved 

In to  leaders hip  po si tio ns  in governmental programs and w ith  

In te rn atio nal agencies which in flu en ce  fo re s t management and maintenance 

o f fo re s t environmental qua li ty .

In  the  recent pa st , the  cu rren t Center fo r  Trop ica l A gricu ltu ra l 

Research and Teaching (CATIE) in  Costa Rica was a pa rt o f IICA under 

whose auspices i t  was in it ia te d  and developed. A very  e ff e c ti ve  tr op ic a l
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fo re s tr y  res earch , teaching and dem onstrat ion program has been a pa rt 

o f th is  ce nter  since it s  in ce pt ion.  Many o f the  professio na l fo re s tr y  

leaders in  La tin  America received th e ir  tr a in in g  at  th is  regio na l 

in s ti tu ti o n . The curr en tly  agressive movement toward the estab lishment 

o f parks and othe r types o f wild land  reserves  in  Centra l and South 

America to a very large degree orig in ate d here . The most complete 

li b ra ry  o f tr op ic a l fo re s tr y  and re la te d .l it e ra tu re  in  the  American 

trop ic s is  housed at  CATIE. Research at the sta tion  has been 

ins trume nta l in  the  successful  eq ua to ria l p la nta tio n o f fo re s t 

tr ees, p a rt ic u la rl y  pine  which does no t occur na tu ra lly  south  o f 

Nicaragua and promises to  become an important source of  long 

fi b e r  fo r pulp  manufac ture.  S il v ic u lt u ra l research dire cted toward 

sus tained management o f na tura l pro duction fo re st s has been an 

on-going  program. The fo re s tr y  department now inc ludes a wild land  

and watershed management u n it  or iented  toward management o f fo rested  

wild land  systems to  span the fu l l  ar ray o f goods and services 

derived from foreste d lan ds. A g ri -f o re s tr y  is  an important part  o f 

the  departm ent 's a c ti v it ie s .

Although CATIE is  now an autonomous in s ti tu ti o n , IICA is  

represented  on it s  board o f d irecto rs  and provides p a rt ia l fun din g. 

CATIE prov ides  support  se rvices on req uest to IICA .

Although spec if ic  OAS po lic ie s  concern ing re la tionsh ip s between 

eco lo gic a l,  developmental and economic programmic a c ti v it ie s  are 

not ev iden t, the re appears to be adequate posit iv e  a tten tion  given to 

eco lo g ic a lly  sound development. Many programs and a c ti v it ie s  inc lud e 

components o f re fo re s ta tion , forest,  p ro te ction , and es tab lishm ent of 

wild land  con serva tion areas.



There is  no v is ib le  in te rn ationa l orga niza tio n with  spec if ic  

concern fo r fo st ering an in te gra tive  approach to  managment o f 

American trop ic a l forested  areas. This would appear to  be a 

viab le  ro le  to  be inc luded in  the  ar ray o f OAS a c ti v it ie s .

Suggested Ac tion by the U,S.A.

As a posi tiv e step toward sound management o f tr op ic a l fo re st s 

and abatement o f trop ic a l defo re st ation, the U.S.A. might cons ide r 

strong  encouragement to  both FAO and OAS to  emphasize susta ina ble  

m ult ip le  use development o f tr op ic a l fo re st s fo r a ll  be ne fit s to 

be derived from them includ ing the  in  s it u  maintenance of ge ne tic  

reso urces. This encouragement could  be gre atly strengthened by- 

prov is ion o f special  tr u s t funds, in  ad diti on  to regu lar a llo ca tions 

s p e c if ic a ll y  to fo ste r th is  emphasis.
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Mr. B onker. I have just one question that I wanted to ask before 
we adjourn,  and th at is what is FAO doing to  provide a substitute or 
an alterna tive to wood as a fuel source? I get the impression tha t 
while we emphasize commodity production, maybe overly emphasize 
it, the real problem is the tremendous demand for fuel wood and 
grazing areas for agricultural purposes th at is depleting the  resource. 
Is FAO  doing anything to provide alterna tives to wood as a fuel 
source ?

Dr. P reston. I am not knowledgeable of anything in the sense of  
alternatives to wood. As has been mentioned, FAO has several pro
grams which are related specifically to wood as a fuel source, but I  do 
not know of programs relat ing to alternat ives.

Mr. B onker. I think fuel wood is what, 80 percent of the consump
tion of the wood resource? I f we could find a system such as that  being 
used in China then we might find an alterna tive th at takes  the pressure 
off.

Well, I want to than k each of the witnesses. I wish we had more 
time for questions, but it has been a long session. The record will 
remain open should you want  to comment or make additional 
recommendations.

The subcommittee will stand adjourned.
[Whereupon, at 12:20 p.m., the  subcommittee adjourned, to recon

vene at the call of the Chair.]





TROPICAL DEFORESTATION  

The Role of Multinational  Corporations

THURSDAY, SEPTEMBER 18, 1980

H ouse op Representatives,
C om m it te e on  F or eig n A ff air s,

Subcommittee on I nternational Organizations,
Washington, D.C.The subcommittee met at 10:50 a.m., in room 2200, Rayburn House Office Building, Hon. Don Bonker  (chairm an of the subcommittee) presiding.

Mr. Bonker. The subcommittee will come to order. This morning, we meet for  the thi rd in a series of hearings on the problem of tropical deforestation.
At the first two hearings, the subcommittee looked into the causes and effects o f tropical forest loss, possible solutions to the problem, and the role of internationa l organizations . Today, the subcommittee will examine the activities of multinat ional timber and beef companies in tropical  countries.
I would like to  mention for  the record that  the subcommittee had  extended invitations to the pharmaceutical indus try and the National Cattlemen’s Association to appear today; hopeful ly, they will provide a statement  for the record. An invita tion was also extended to Ja ri  Corp, and they have submitted a statement which is enclosed with the presenta tion of the National Fores t Products Association.The subcommittee acknowledges the  definitional difficulties raised by the indust ry panel with respect to the word “deforesta tion,” and will not object i f the in dust ry witnesses use other terms.The subcommittee has received extensive testimony and material on the complexity of the tropical deforestation problem and its possible solutions. We first discussed the issue at the beginning of  the year, and since tha t time the Interagency Report on Tropica l Forests and the Global 2000 Report have presented an excellent, detailed analysis. I would like to mention tha t currently there are at least 50 American corporations  active in the tropics. A number of European and Ja pa nese firms are also engaged in tropical  timber  and related industries.In view of the fact tha t 82 percent of all American hardwood imports come from the  tropics,  tha t U.S. demand for  trop ical hardwood saw- timber  is expected to increase 75 percent by the year 2000, and tha t combined tropical  timber exports total  over $4 bil lion annually, it is clear that the tropical forests’ resources will only become more valuable to U.S. economic productivity  as we enter the 21st century. The ex-
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pertise and  technology developed by, and the cooperation of American 
indus try is crucial to proper management, utilizat ion, and conservation 
of this resource.

The subcommittee appreciates the assistance of the National Forest 
Products Association, especially the work of Mr. Mark Rey, in p uttin g 
togeth er this excellent panel of representatives from American multi
nationa l timbe r corporations.

At this time, I  wish to welcome to the subcommittee Dr. Carl Gal
legos, senior research forester for the Internatio nal Pap er Co., 
Mr. Willia m Ladrach, direct or of forestry research for Carton de 
Colombia, a subsidiary of the Contain er Corp, of America, and 
Mr. Norman Johnson, vice president  of Weyerhaeuser Co.’s North 
Carolina region, who I unders tand is the former Asian regional di
rector of Weyerhaeuser.

I might also note tha t Weyerhaeuser’s main office is located in my 
congressional d istric t, and it is a responsible corporation as i t relates 
to timber prod ucts and the modern tim ber production industry .

I would also like to welcome Mr. Douglas Shane, consultant in 
tropical forest development and conservation, who presented a slide 
show on tropical deforestation a t the subcommittee’s first hearing.

We will begin with the NF PA  panel. Mr. Gallegos will be our 
leadoff witness this  morning, and Mr. Johnson will show some slides.

STATEMENT OF CARL GALLEGOS, SENIOR RESEAR CH  
FORESTER, INTERN ATIONA L PAPER CO.

Per son al: Born—Silverton, Colorado.
Edu cat ion: Silverton Public School—Diploma 1961; Doane College, Nebraska 

(Bio logy )—BS 1965; Duke University, North Carolina (Tropical Forest Ecol
ogy—MF 1969; North Carolina State  University, North Carolina (For est Ge
netics and Forest Soils)—Ph.D. 1977.

Work experien ce: Doane College—Biology Teaching As sis tan t; Duke Uni
versity—Research Assistan t in Tropical Fores t Ecology (Republic of Panam a) ; 
Universidad Austral  de Chile, Valdivia, Chile (Peac e Corps Volu nteer )—Pro
fessor of Silviculture and Tree  Im provement; in itiate d nationwide Tree Improve
ment Program with Radiata  Pine; North Carolina State University—Research 
Assistant  in Tree Improvement; Inter natio nal Paper  Company (since 1976) — 
Senior Research Forester, Central and South American Species—

1. Oversee biological aspects of Inter natio nal Paper Company ventures 
abroad In Latin America.

2. Coordinate biological research for International Paper Company in 
the Southeast.

3. Coordinate and conduct operati onal tree improvement research in the 
Southeast (Seed Orchard Specialis t).
4. Member of various inter natio nal forestr y and tree improvement 

committees.
Fourteen years experience in tropica l forestry in Latin America, Asia and 

Australia/Oceania.
Publication topics: Tropical fores t ecology, silviculture, tree improvement and 

seed orchards, plus forest  soils.

Mr. Gallegos. Mr. Chairman and members of the subcommittee, 
I am Carl Gallegos, senior research forester  at the Int erna tional P aper  
Co. in Mobile, Ala.

I am appearing  on behalf  of the  Trop ical Fore stry Subcommittee of 
the National Fores t Products Association. NFPA  represents over 
2,500 companies engaged in growing timber and in the production and 
distrib ution  of solid wood products. A number of NF PA  members have
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operations in t ropical countries and are vi tally interested in the  problems of tropical forest management.
Appe aring  with me are Dr. Norman Johnson, vice president, Weyerhaeuser Co., and Mr. W illiam Ladrach, director, Fores t Research, Ca r

ton de Colombia. Together,  we represent over 25 years of experience in tropical forest management.
At the close of my statement, my colleagues on the panel will describe tropical forestry  operations with which they have experience.
I would like to include in the record a paper describing my company ’s tropical forest management efforts, and a statement prepared by Dr. Clayton Posey of the Ja ri  Corp., describing Ja ri ’s Brazi lian forest management program.
We commend the subcommittee fo r holding these hearings. The report  of the Interagency Task Force on Tropica l Forests  and the re

cently released Global 2000  Report underscore the critica l nature of  the problem of tropical forest loss. We will discuss these documents later.
Five baseline principles must form  the basis fo r any initiatives dealing w ith trop ical forest alteration .
Fir st, threshold  principles of tropica l forest alteration. U.S. 

efforts must be premised on a clear unde rstanding of what  “tropical deforestation” really means. Several of the land use activities associ
ated with the loosely defined term “tropica l deforestation” do not re
sult in a loss of for est land.  R ather,  these activities result  in an a lter ation o f the t ropical  forest resource. F or example, many reports include 
all commercial logging as “defores tation.” Selective logging does not deforest an area.

Forest alterat ion activities can be divided into at least seven categories, such as : One, partia l h arv est; two, cie arcuttin g with n atur al re
generation; three, ciearc utting with planta tions; four, shif ting  agr i
culture; five, permanen t agriculture; six, other removals; and seven, afforestation.

These can be beneficial or disadvantageous  depending upon the cir
cumstances involved. Confusing them, as we discuss later,  makes it more difficult to articu late a coherent U.S. policy on t ropica l forests.

The second principle , tropical forest altera tion must be focused in light  of a much broader problem.
The fundame ntal problems confron ting many tr opica l countries in

clude the need fo r food, fuel, and shelter to fulfill basic human needs of burgeoning populations. Forest al teration is only one manifestation of these problems. Un til immediate subsistence needs are met, tropical 
countries are no t likely to focus on the problem o f tro pical forest loss.The problem cannot be solved in isolation from the other problems facing  less developed countries. For  example, the final Interagency 
Task Force Report notes tha t “Fuelwood removals * * * make up more than  80 percent of all tropical wood utilizat ion.”

U.S. initiativ es dealing  with tropical  forest loss must be grounded in a recognition of the economic realities of thi rd  world countries. U.S. tropical forest policy should be developed in accord with all re le
vant  U.S. foreign policy and economic assistance goals.

Third, straig ht-line projections  of curre nt rates of tropica l forest loss cannot provide an accurate index of future rates of forest alteration.
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Too often  reviewers of the problem use stra ight-l ine projections of 
current rates of fo rest loss to pre dict tha t forest cover will be virtu ally 
gone early in the next century.  Such project ions canno t reflect changes 
in the differing  situations faced by individua l less-developed coun
tries over the next  several years.

To provide a more accurate unde rstanding of the problem of  tro pi
cal forest alteration, the United States  should place a high prior ity 
on research to assist in more accurate definition of rates of tropical 
forest loss. U.S. policies should encourage the use of  remote sensing 
data  to derive accurate rates of tropical forest loss on an individual 
country basis. U.S. action program s should be based upon the re
sults of  this  type of data analysis, and should be sensitive to the unique 
problems of indiv idual countries.

Fou rth,  the United States  must be able to clearly articu late a con
sistent goal concerning management of tropical  forest resources.

Much of the discussion of tropical forest altera tion reflects an in
consistent philosophy of forest management and related goals. In 
some cases, the loss of product ive timber base is emphasized as a m ajor 
intern ational problem. I n othe r cases, the preservation of endangered 
species or the maintenance of ecological or genetic diversity  are 
stressed as primary world needs.

Too often, intensive forest management maintenance of natur al di
versity, and preservation  of endangered species are discussed as 
though they always represent  nonconflicting forest uses. Often these 
resource values may be in direct conflict in tropical  countries.

Tropical forests in less developed countries will be essential sources 
of timber-based products. Unt il basic economic needs are met, it  is 
unlikely tha t host country governments will manage large forestered 
areas for forest uses unrelated to wood commodity production.

To encourage less developed countries to recognize both wood com
modity and other forest uses, th e United States should assist these 
countries to develop programs for intensive forest management. This 
will resul t in greate r product ion on a smaller number of acres. More
over, intensive forest management will facili tate the setting  aside of 
trul y unique o r frag ile areas of uncut forest.

U.S. initiativ es on tropi cal deforestation should carry a dual em
phasis on : one, assis ting less developed countries to develop programs 
to intensive!v manage appropriate forest lands; and two, assist less 
developed countries to identify, and preserve, trul y unique areas.

Fi fth , the role of American indus try must be placed in the proper 
perspective. I n assessing the im pact of multinational corporations , the 
final report  of  the Intera gency Task Force on Tropical Forests  points 
out that only about 6 percent of all wood removed from tropical forests 
finds its way into the export trade.  In addition,  the repo rt notes th at 
the extent of American wood produc t indus try activity in tropical 
countries is small compared with tha t of  oth er countries.

The activities of American companies have favorably influenced the 
management of tropical  forest resources. In  many cases, where host 
governments have been support ive, American companies have initiate d 
programs of intensive forest management and extensive reforestation. 
In  other  cases, American companies are now engaged in reforesting 
areas where the forest resource was depleted decades ago.
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U.S. policies on tropical forest management should encourage 
American indus try to invest in long-term forest management in tropical countries, especially where the host government has a demonstrated interes t in sustained yield forest management.

However, U.S. policies must be premised on a proper understanding of the respective roles of the U.S. Government, U.S. indus try, and the host government of a tropical country. U.S. policy on tropical de
forestat ion should encourage cooperation between American companies operating  in tropical countries, the host government, and the approp riate elements of the U.S. Government.

To date, the most comprehensive U.S. effort to better understand tropica l forest management is the final report  of the Interagency Task 
Force on the Wor ld’s Tropica l Forests. The subcommittee has heard a grea t deal of testimony from the interagency task force. Thus, we will not review the report in gre at detail.

However, we do believe th at the report represents a useful star ting  point for U.S. efforts. As an indus try, we support many o f the  objectives of the report.
We encourage the subcommittee to endorse the final repo rt as an initia l blueprint for U.S. action. Implementation of the report’s objectives should be assisted through periodic oversigh t and review.
The July  1980, Global 2000 Report to  the P resident provides a more recently released treatme nt of the problems of tropical forest alte ration. This report offers a pessimistic, a lbeit general, view of the status  

of the  world’s forest resources as we move into the 21st century. We do not concur with the re por t’s principal findings in the forestry area.
In  our view, the Interagency Task Force on Tropical Fores ts pro vides a much b etter  qualified view of the problem of tropical forest loss, as well as a general reasonable program to deal with the problem. We are pleased tha t the Interagency Task Force has been designated as 

the implementing group for U.S. efforts in the area of tropical forest management. The task force membership contains the appropriate agencies and expertise to insure the development of an effective U.S. program.
U.S. efforts must be framed around an increased U.S. commitment to trop ical forestry research and education. Both reports  note the lack of U.S. research, education, and t rain ing  programs related to tropical 

forestry. U.S. Government efforts in this  area have lagged behind those of other countries and industry.
The subcommittee should review U.S. programs involved in tropical forestry research. We recommend an expansion of unila teral  U.S. efforts as well as g reater U.S. commitment to research sponsored by international  organizations . In addition,  more professional exchange opportunities  must be created to provide foreign nationa ls with for- estrv training and U.S. professionals with tropical  experience.
What par t can U.S. industry play in be tter t ropica l forest manage

ment?
The final report of the In teragency Task Force outlines a number of areas where Government and indust rv can cooperate to foster im

proved tropica l forest management. NF PA  intends to work closely 
with the task force to realize a number of these opportuni ties.



Before I  conclude, I would like to briefly outline one area of coopera
tion between NFP A and the Interagency Task Force. One of the next 
steps in the task force effort is a data  collection exercise concerning 
the role of U.S. forest products industry activity in tropical countries.

NF PA  has agreed to participate in the data  collection effort. We 
are confident th at the results will demonstrate tha t we are not a major 
par t of the problem, but tha t we can work to provide a major par t of 
the solution through the proper application of scientific forest man
agement.

I apprecia te the oppor tunity  to offer these views. After  my colleagues 
complete their presentations, we will be pleased to respond to questions 
from the subcommittee.

Mr. Bonker. T hank you very much, Mr. Gallegos, for a very nice 
statement.

[Th e prepared statement of Carl Gallegos follows:]

P repared Stateme nt  of Dr. Carl Gallegos, Nation al  F orest P roducts 
Asso cia tio n

Mr. Chairman and Members of the Subcommittee, I am Carl Gallegos, Senior 
Research Forester for the International Paper Company in Mobile, Alabama.
I am appearing on behalf of the Tropical Forestry Subcommittee of the National 
Forest Products Association (NFPA). NFPA is a national trad e association 
representing over 2,500 member companies engaged in growing timber and in 
the production and distribu tion of solid wood products. A number of NFPA 
members have operations in tropical countries and are vitally interested in the 
problems of tropical forest  management.

Appearing with me on the forest industry panel are  Dr. Norman Johnson, Vice 
President, Weyerhaeuser Company and Dr. William Ladrach, Director, Forest 
Research, Carton de Colombia, a joint  venture two third s owned by Container 
Corporation of America. The three of us together represent over 25 years experi
ence in tropical forest management. At the close of my introductory statement, 
my colleagues on the panel will offer statements describing tropical forestry 
operations writh which they are fami liar and have experience. In addition, at 
this time I would like to  include in the record a paper I have prepared describ
ing our company’s tropical forest management efforts. I would also like to in
clude in the record a statement prepared by Dr. Clayton Posey of the Jar i 
Corporation, describing Jar i’s Brazilian forest management program.

We commend the Subcommittee for holding this series of oversight hearings 
on the  important issue of tropical forest alteration. Both the final report of the 
Interagency Task Force on Tropical Forests and the recently-released Global 
2000 Report underscore the critica l nature of the lack of management of the 
world’s tropical forest resources. We will discuss both of these documents later 
in greate r detail.

In coming to a better understanding of the causes of, and possible solutions to, 
the problem of tropical forest altera tion, the forest industry believes that  five 
underlying principles must be appreciated. These principles should form the 
basis for any ini tiatives designed to deal with tropical forest alteration.

THRE SHOL D PR INCI PL ES  OF TROPICAL FOREST ALTER ATION

U.S. efforts must be premised on a clear understanding of what “tropical deforest
ation" really means

A basic problem tha t seems to confound a clear discussion of the tropical 
forestry issue is the loosely defined, and poorly understood, term “tropical 
deforesta tion.” Several of the land use activities and problems commonly asso
ciated with tropical deforestation do not actually result in a loss of forest land. 
Rather, these activities result in an alteration  of the tropical forest resource 
(in some cases with a depletion of the quality, and in other cases with an in
crease in quality—i.e., younger, fas ter growing forests produce more oxygen). 
For example, many reports include all commercial logging as “deforestation.” 
Obviously, selective logging docs not deforest an area.
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A more general concept of “fores t a ltera tion’’ accurately  describes man-caused land use changes from an otherwise climax forest. This general definition can 
be more specifically divided into at least seven categories such as:  (1) par tial  harvest; (2) ciearcutting with natu ral regeneration;  (3) ciearcutting with 
plan tations; (4) shifting agriculture;  (5) permanent  agriculture;  (6) other 
removals (perhaps for more intensive development purposes) ; and (7) afforestation. These forms of forest alteration  can be either beneficial or disadvantageous depending upon the individual circumstances  involved.

Some tropical forests have been used and misused for centuries. Others are still in an essentially virgin condition. The impact of a ltera tion of these forests will obviously vary in each case. Confusing these impacts, as we discuss later,  
makes it more difficult to artic ulate  a coherent U.S. policy on tropical forests. 
Tropical forest al teration must be focused in light of a much broader problem

The fundamental problems confronting many tropical countries include the need for food, fuel, and shelter  to fulfill basic human needs of burgeoning populations. Forest alteration  is only one manifestation of these basic problems. Until immediate subsistence needs are met from the use of nonforested lands or imported commodities, tropical countries are not likely to focus on the problem of tropical forest loss.
We do not believe tha t the deforestation problem can be solved in isolation from the other problems facing less developed countries. For example, the final Interagency Task Force Report notes that, “fuelwood removals • * * make up more than 80 percent of al l tropical wood u tilization.” Rapidly increasing populations (and greater concentration in urban areas) will exacerbate this situation in the future. Certainly, any control of the United States forest industry abroad—or any other country ’s forest industry—is not going to reach 80 percent of the tropical deforestation problem.
Similarly, the 20 percent of the tropical harvest  tha t appears to be used for indus trial purposes is not simply an issue of resource exploitation. Rather, this wood production contributes directly or indirectly to economic growth goals, and supplies an important foreign exchange commodity to offset the large trade deficits that  many tropical countries  experience.
We believe that any United States initiat ives dealing with tropical deforestation must be grounded in a recognition of the economic realities of individual third  world countries. The demand for food, fuel, and shelter will increase along with the related pressures on the forest land base. In most countries, forest alteration as a result  of basic needs of the population is destined to continue. In these cases, reforestation projec ts will be of most use.
In summary, we suggest tha t U.S. policies on tropical forest management should be responsive to the needs of individual cooperating countries requesting United States assistance. Tropical forest alteration  should be viewed, in most cases, as a result of the large r problem of providing adequate supplies of food, fuel, and shelter for the populations of the  less developed countries. In this context, U.S. tropical forest policy should be placed in perspective and developed in accord with all relevant U.S. foreign policy and economic assistance and development programs and goals.

Straight-line projections of current rates of tropical forest loss cannot provide an accurate index of future  rates of forest alteration 
We concur tha t the lack of tropical forest management is a serious problemfacing many less developed tropical countries. However, too often reviewers of the problem use straight-line projections of curren t rates  of forest loss to predict tha t forest cover will be v irtually gone by the early to middle pa rt of the next century. In addition, problems are caused by poor data collection and analysis concerning current rates  of tropical forest altera tion. For example, some estimates of forest loss do not include the net effect of reversion of some lands used for shifting agricul ture back to fores t cover.
Straight-line projections of current rates  of deforestation cannot be used to accurately predict conditions into the next century. Such projections cannot reflect changes in the differing s ituations faced by individual less developed countries over the next several years. Indeed, we concur with Dean James Bethel’s assessment at an earli er hearing  tha t predictions of impending tropical forest famine are not helpful for achieving a clear understanding of the  problem.
To provide a better and more accurate understanding of the problem of tropical forest alterat ion, we recommend tha t U.S. policies on tropical forests should
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place a high priority on research to assist  in more accurate  identification ot rates  and trends in tropical deforestat ion. U.S. policies should encourage the use of (and development of new techniques for acquiring) satellite-based remote sensing data to derive current, and project accurate, future rates  of tropical deforestation  on an individual country basis. U.S. action programs should be based upon the results  of this type of data analysis, and should be sensitive to the unique deforestation problems of individual  countries.
The United States must be able to clearly articulate a consistent goal concerning management of tropical forest resources 

Our perception is tha t much of the concern over tropical forest alteration isso unfocused as to provide an inconsistent philosophy of forest management and related goals. In some cases, the loss of productive timber base is emphasized as a  major in ternat ional problem. In other cases, the preservation of endangered species or the maintenance of ecological or genetic diversity are stressed as primary world needs.
Too often, partic ipants in the controversy over tropical forest loss discuss intensive forest management, maintenance of natu ral diversity, and preservation of endangered species as though these always represent nonconflicting forest uses, as well as logical goals for a less developed country. Very often these resource values (all of which depend upon the maintenance of a forest land base) will be in direct conflict in tropical countries, jus t as they sometimes are  in the United States.
We believe it is fair  to say tha t tropical forests in less developed countries (to the extent they are  not converted to nonforest uses) will be essential sources of timber based products, both indus trial roundwood (for domestic use and export) and fuel wood. Until basic economic needs are met, it is highly unlikely tha t host governments will manage large forested a reas for forest uses unrelated to wood commodity production.
The most effective way to encourage less developed countries to recognize both wood commodity and other forest uses is to encourage and assis t these countries to develop programs for intensive forest management. This will result in grea ter timber production on a smaller number of acres. Intensive forest management will, in turn, help these countries overcome the basic problems outlined earlier. Moreover, intensive fo rest management will facilita te the setting aside of truly unique or fragile areas  of indigenous, uncut forest as wilderness, wildlife, or  natura l diversity preserves. In the absence of a program of intensive management of some areas to meet timber needs and realize the associated economic benefits, we believe host governments will not allocate resources to protect longer term environmental values (including the basic soil resource).
We recommend tha t any U.S. initia tives  on tropical deforestation carry a dual emphasis on: (1) encouraging and assisting interested less developed countries to carry out necessary forestry research and to develop programs to intensively manage and efficiently harvest appropriate forest lands for maximum wood fiber production consistent with maintain ing the long-term productivity of the site and the associated environment; and (2) encouraging and assisting less developed countries to identify, preserve, and manage t ruly unique a reas for the protection of endangered organisms, and the maintenance of genetic and biological diversity consistent with other national and world goals.

The role o f American industry must be placed in the proper perspective
We are  pleased to note tha t the hearings thus far  have struck a positive note concerning the role of American-based corporations in tropical forest management. In assessing the impact of multinational corporations in general, it  is important to bear in mind, as the final report of the Interagency Task Force on Tropical Forests points out, tha t only about 6 percent of all wood removed from tropical forests finds its way into the export trade. In addition, the report notes tha t the extent of American wood product industry activity in tropical countries is relatively small compared with tha t of other countries. Thus, United States industry operations in tropical countries represent some re latively small fraction (less than one sixth) of the  6 percent of tropical wood tha t Is exported.The activities  of American companies working in the tropics have, for the most part, favorably influenced the management of tropical forest resources. In many cases, where host governments have been supportive, American companies have in itiated  programs of intensive forest management and extensive reforesta-
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tion. In other cases, American companies are now engaged in reforesting areas  
where the forest resource was depleted many decades ago. My colleagues on the panel will provide examples of such U.S. corporate programs.

From our perspective, any U.S. policy on tropical forests should encourage the involvement of American companies in tropical countries. Any examination  of the activit ies of American companies operating in tropical countries should be evaluated in light of: (1 ) the small percentage of the problem attri buta ble to U.S. operations; and (2 ) the prospect tha t unilateral U.S. restrict ions will place American-based corporations at a disadvanta ge and serve to assis t foreign companies, perhaps less sensitive to environmental values, to increase the scope of thei r operations. In many cases, corporations from other countries are aggressively expanding their  tropical operations with the encouragement of their home governments.
We recommend tha t U.S. policy on tropical forest management should encourage American industry to invest in long-term forest management in tropical countries, especially where the host government has a demonstrated interest in sustained  yield forest management. Unnecessary unilate ral restrictions or a dditional  admin istrative requirements on American companies operating in tropical countries should be discouraged. The United States  should support and pursue an international policy on sustaine d yield management of tropical forest ecosystems. This policy should be pursued through appropriate  intern ational bodies with the cooperation of U.S. government and industr y experts.
In addition, any U.S. policy on tropical forestry must be premised on a proper understanding of the respective roles of the U.S. government, U.S. industry, and the host government of a tropical country. In some cases, the United States government can work together with foreign industry , and as an advisor to the host government, in establishing sound forest management programs in tropical countries. However, such a partnership must always be based on the premise tha t the host country will u ltimately control all resource management decisions.
We suggest tha t U.S. policy on tropical deforestation should encourage cooperation and coordination between American companies operating in tropical countries  (including the locally controlled subsidia ry companies through which 

American companies par tici pat e), the host government, and the appropriate elements of the U.S. government. These arrangem ents should encourage the development of sound forest management programs.
More specifically, the U.S. government should encourage the host government to provide the kind of investment environment which fosters a long-term commitment to forest management. To this end, the U.S. government (including  U.S. embassies), should provide the same type of active support to U.S.-based cori>orations tha t is provided to foreign-based companies by thei r foreign service institutions .

REPORT OF THE INT ERAGENCY TASK  FORCE ON TROPICAL FORESTS

To date, the most comprehensive U.S. government effort to better understand, and set forth a program for, tropical forest management is the final report of the Interagency Task Force on the World’s Tropical  Forests. The Subcommittee has heard a great deal of testimony from representatives of the Interagency Task Force. Thus, we will not review the report in grea t detail.
However, we do believe t hat  the report represents a useful star ting  point for U.S. efforts in this area. Many of the principles outlined above ar e included in the Task Force’s final report. Fur ther , as an industry, we support many of the objectives of the report. We support efforts to promote and guide an expanded dialogue within and between the U.S. public and p rivat e sectors about the n atur e and significance of tropical forest loss and especially about the responsibilities and future activities of each sector related  to improved t ropical forest management and protection. We concur tha t there  is a need to recommend policy for an expanded U.S. effort on tropical management—along with specific goals, a strateg y, and a program framework—to assist both Federal and non-Federal institu tions with the design, justification, and implementation of thei r futu re activit ies in this sector.
We encourage the Subcommittee to endorse the final re port as an Initial blue

print for U.S. action. In addition, the Subcommittee should monitor and assist in the implementation of the report’s objectives through periodic Congressional oversight and review.
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TH E GLOBAL 2 0 0 0  REPORT TO TH E PRESIDENT

The July, 1980 Global 2000 Report to the President provides a more recently- 
released treatment of the problems of tropical forest alteration. The forestry 
chapter  of the Global 2000 Reiwrt offers a pessimistic, albeit general, view of 
the status of the world’s forest resources as we move into the twenty-first cen
tury. We do not concur with the Report ’s principal findings in the forestry area.

One major problem with the forestry-related  findings of the Report is that  
the projection of future situations is based upon straight -line projections of 
current trends  in forest alteration. Earlie r, we outlined the difficulties with 
this type of methodology. We do not view the future  viability of the world’s 
forest resources as gloomily as do the  Global 2000 authors. Many of the problems 
described in the Report can be solved by wise forest management designed to 
meet increased demands for fiber.

In our view, the Interagency Task Force on Tropical Forests provides a more 
accurate  and much more specific view concerning the problem of tropical forest 
loss. For example, the projections of future rates  of tropical forest loss are more 
carefully qualified (in light of the limitations  of current d ata)  in the Interagency 
Task Force Report.

Further, the Interagency Task Force Report was the subject of extensive 
peer review before it  was issued in final form. The Global 2000 Report was not 
subjected to such a review. Consequently, the editor of Science Magazine noted, 
in the August 15, 1980 issue, that,  “outdated material and inaccuracies detract  
from its value.”

Finally, (and most importantly ), the more accurate and specific findings of the 
Interagency Task Force are used to generate a detailed action program to begin 
to deal with the problem of tropical forest loss. For the most part,  the recom
mended program outlined in the Interagency Task Force Report represents a 
reasonable strategy for United States  efforts through the next 20 years and 
beyond.

We a re pleased tha t the Interagency Task Force has been designated as the 
implementing group for United States efforts (including those precipitated by 
the Global 2000 Report) in the area of tropical forest management. We believe 
that  the Task Force membership contains the appropriate agencies and expertise 
to insure the development of an effective United States program.
U .S . EFFO RTS M UST  BE FRAMED ARO UND  AN  INC REASE D U .8 . CO MM ITMEN T TO TROPICAL 

FORESTRY  RESEA RCH AND  EDUCAT ION

One finding of both reports tha t deserves special attention is the relative 
paucity of U.S. research, education, and train ing programs related to tropical 
forestry. U.S. government and University efforts in this area lag behind those 
of other countries and industry. For example, much of the forestry  training  
provided by the U.S. to foreign nationals is the result of industry-sponsored 
efforts.

We believe tha t the Subcommittee should review, and perhaps increase, U.S. 
programs involved in tropical forestry  research. We recommend an expansion 
of unilatera l U.S. efforts (e.g., U.S. Forest Service, AID) as well as greater 
U.S. commitment to research sponsored by international organizations (e.g. 
FAO). In addition, more professional exchange opportunities must be created 
to provide foreign nationals with forest ry training and U.S. professionals with 
tropical experience. Until we develop an adequate base of knowledge, and a pool 
of qualified professionals, our efforts to promote be tter tropical forest manage
ment will bear li ttle f ruit.
W HAT PAR T CAN U .S . IN DUST RY PLAY  IN  BETTER TROPICAL FOREST MAN AG EM EN T?

The final report of the Interagency Task Force outlines a number of areas 
where industry can coojierate, and where the U.S. Government can encourage 
American industry investments, to foster improved management of tropical 
forest resources. NFPA intends to work closely with the Interagency Task Force 
to realize a number of these opportunities. In addition to these a reas of potential 
cooperation, my colleagues will shortly describe industry efforts already under
way.
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However, before I conclude, I would like to briefly outline one a rea of cooperation  between NFPA and the Task Force effort. One of the next steps in the Interagency Task Force effort on tropical deforestation, is a data  collection exercise concerning the role and extent of U.S. forest products industry activities in tropical countries. Neither we nor the Task Force were able to identify an easy method for compiling this information during the development of the Task Force report. Thus, a second stage effort is being initia ted.NFPA has agreed to partic ipate in the data  collection effort with members of the Interagency Task Force. We hope tha t the products of our joint  efforts will provide us with a better understanding of the activities of multinational corporations in tropical forest management, as  well as with ideas for additional areas of cooperation in developing programs to foster wise utilization of the tropical forest  resource. We ar e confident th at the results of this research will demonstrate tha t we are not a major par t of the problem, but tha t we can work to provide a major par t of the solution through the proper applica tion of scientific forest management.
I apprecia te the opportuni ty to offer these views on behalf of NFPA’s Tropical Forestry  Subcommittee. After my colleagues complete their  presentations, we will respond to questions from the Subcommittee.

P rep ared  S upp lem ental  Sta te m ent of Dr. Carl  Gal le go s, Sen io r  Res ea rc h 
F or es te r. I nte rnati onal P ap er  Co.

Mr. Chairman, and Members of the Subcommittee:
For the past year, I have served as Chairman of the Advisory

Board of the Central America and Mexico Coniferous Resources 
Cooperative (CAMCORE). CAMCORE is a cooperative effort between 
forest industry and the North Carolina State University, School 
of Forest Resources, to preserve, test and utilize the valuable 
genetic resources present in the coniferous forests of Central 
America and Mexico. Certain tree species native to Central 
America and Mexico are already recognized as some of the most 
important plantation trees grown in the tropics, but a vast 
majority of these species are in danger of being erradicated by 
man before their attributes have been adequately tested.

Within the past decade, forestry and the establishment of 
a viable forest products industry have received increasing attention 
in the developing countries of the world. This has come about 
largely as the result of increased population pressures and the 
resulting greater demand for wood and wood products. Several of 
the less developed countries are located in the tropics, and
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many of them have vast expanses of native forests. However, 
the rate of growth and productivity of these forests is generally 
inadequate to supply the amount of wood required to satisfy in
ternal demands. Because of this, many tropical countries have 
begun to establish plantations of fast growing trees.

Some of the most important tree species planted in the 
tropics are pines that are not native to the countries where 
they are grown. Tree species such as oocarpa pine, Caribbean 
pine, Jelecote pine and Mexican cypress, which are major timber 
species throughout the tropics, are native to Central America 
and Mexico. However, studies show that in addition to these 
four trees, there are fifty-one other species and varieties 
of pines in Central America and Mexico. It is quite possible 
that any one or several of these unproven species and varieties 
might have equal or greater potential than the four trees already 
widely planted, but extensive studies need to be conducted
before this is known.

An increasingly important complicating factor threatening 
the existence of this genetic resource is the fact that, through
out the world, population pressures are expanding at alarming 
rates, and great pressure is being placed on the forest by shift
ing agriculture farmers, woodcutters, subsistence livestock 
growers, and local lumbermen. In fact these increased uses 

of the forest have caused much damage and stress in the remain
ing live trees, and the old enemies of the forest, such as in
sects and diseases, have become more virulent and are destroying
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larger numbers of trees. Nowhere is this more evident than 
in Central American and Mexico, where indiscriminate cutting 
and damaging of the forests is resulting in the loss of many 
proven and potentially valuable timber species.

For the above reasons, six forest industry companies, 
including Aracruz Florestal, S.A. of Brazil, Corporacion 
Nacional de Reforestacion of Venezuela, Container Corporation 
of America, Mead Corporation, Weyerhaeuser Company and International 
Paper Company, plus North Carolina State University, School of 
Forest Resources, have joined together to form the Central 
America and Mexico Coniferous Resources Cooperative (CAMCORE).
This group will also include forestry organizations from host 
countries as affiliate or full members. The stated objective 
of CAMCORE is to preserve, test and utilize the coniferous 
resources of Central America and Mexico for the purpose of 
increasing the productivity of tropical and subtropical forest 
land.

The CAMCORE Cooperative has been founded to collect and 
preserve disappearing gene resources, as well as to help improve 
proven species and to help evaluate and develop additional species 
for use by forest industry in the tropics. For this reason, 
a two-staged program is visualized for the Cooperative. The 
most immediate goal will be to prevent the extinction of endangered 
genetic resources and to provide for immediate collection and 
testing of this material. The second stage will involve the 
initiation of support activities necessary to produce sufficient
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quantities of seed for large-scale planting of the desired 
species. These operational activities are to be done separately 
by the members, and the Cooperative will supply technical ex
pertise along with suitable genetic stock. CAMCORE will also 
directly sponsor the research activities of graduate students 
(both national and foreign) of the NCSU, School of Forest
Resources. This will undoubtedly prove of great value to the (

Cooperative in accomplishing its two primary goals.
The Cooperative will be headquartered at North Carolina 

State University in Raleigh. The Director, Mr. W.S. Dvorak, 
and his staff will direct the Cooperative's activities from
this location. Field offices are to be established in the 
countries of Central America where major collections and 
investigations are being conducted. The Advisory Board, con
sisting of one person from each member organization, has been 
formed to work with the Director. The Board will also vote 
on any changes to be made in the organizational bylaws. Each 
Cooperator contributes annual dues for an initial minimum 
commitment of three years. All research results are to be 
published and made available to the public. Basic collections 
of information and plant material will also be available at a
reasonable cost.

Guatemala will be the first country in which CAMCORE will 
initiate its activities, because of the large number of conifer 
tree species that are native to the country. Furthermore,

a
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population pressures and the resulting rate of cutting are 
acute in this country, and there is an urgent need to protect 
valuable genetic resources from being permanently lost. In
vestigations have already been initiated in Guatemala by stu
dents from NCSU, School of Forest Resources, and many valuable 
contacts have already been made in that country which will 
greatly facilitate the Cooperative's work.

Eventually, CAMCORE's activities will be expanded to in
clude Mexico and other Central American countries. Many val
uable timber species grow in these countries, and the rate at 
which these irreplaceable genetic resources are being lost due 
to excessive population pressures is nearly as bad or worse 
than in Guatemala.

Mr. Chairman, CAMCORE is a unique Cooperative in that the 
primary driving force behind its organization and formation has 
come from the forest industry community. In this sense, it is 
exemplary of the industry's genuine concern to preserve and 
develop a valuable natural resource for the benefit of all
mankind.
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Mr. Bonker. I believe now we will move to Mr. Ladrach, who will represent—I guess the container indus try is the main one you represent, but you represent a subsidiary tha t is active in Colombia?
STATEMENT OF WILLIAM LADRACH, MANAGER OF FORESTRY

RESEARCH, CARTON DE COLOMBIA, A PARTIALLY OWNED
SUBSIDIARY OF CONTAINER CORP. OF AMERICA
Born : March 6,1941, Dover, Ohio.
Educa tion: B.S., Forestry, University of Michigan 1963; M.S., For est Soils; Unive rsity  of Michigan, 1964.
Professional experience : Plywood pro duction ; U.S. Plywood Corp., Orange- » burg, S.C .; Iquitos, Peru, 1964-65; forest ry resea rch and  op erat ions ; Westvaco Corp., South  Carolina, Virginia, 1965-73; director , forestry resea rch, Carton de Colombia, Cali, Colombia, 1973-present.
Professional society membersh ip: Society of American Fo re ster s; Xi Sigma r  Pi, For est ry Honor Fra ternity.
Mr. L adrach. Yes. My voice i sn’t quite tha t strong. I  need a li ttle help.
Mr. Bonker. We want to make sure the people in the back can hear, so move closer to  the microphone. If  you can’t hear, raise your hand, and we will turn  up the amplifier.
Mr. Ladrach. I am William Ladrach. Since 1973, I have worked for Car ton de Colombia, a pulp and paper  company which supplies the Colombia national  market  with packaging products. Container  Corporation  of America maintains controlling ownership of Carton de Colombia.
The company began making paper in 1944, using wastepaper as the sole raw material. Today, we continue to  be the m ajor user of waste- paper in Colombia, processing over 50 percent of all wastepaper collected nationally.
In  1959, because o f an insufficient supply of wastepaper, we began to manufacture woodpulp. We were the first, and until recently, the only company in the world tha t has been able to  produce a uniform paper  product from mixed tropical hardwoods. Of  the more than  250 tree species classified in our concession on the Pacific coast, we use all but a few in our pulp mill.
The rain  forest is clearcut by means of cable logging systems. Dr.Tim Whitmore, with the Oxford  Unit of Tropical Silviculture, stated tha t our cable logging methods are among the best logging systems tha t he has seen in use in the tropics. They do not destroy the soil surface and allow for abundant na tural regrowth.
In 1969, we began a reforestation program, plan ting tropical tree - species on marginal  or wornout farmland. We have planted 27,500 acres primarily  with tropical  conifers, as a means of replacing imported long-fiber pulp with a na tionally  produced fores t product. This is a major industria l area where jobs are scarce and people have t ra ditionally been migrating to the city in search of work.
In 1973, we initia ted a formal  forest research and development program which today has a budget of $240,000 or 16 percent of the total noncapital forestry budget of the company. Dr. Bruce Zobel, of North Carolina State Univers ity, has called our forest research program one of the best in indust ry in all Latin America.
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The company forest research reports are written  in both Spanish  
and English,  and distributed to 55 noncompany scientists worldwide. 
The University of  Oxford, England, asked us for permission to include 
these reports  in their Forestry Abstracts, the la rgest forestry  indexing  service in the world.

I would like to contribu te two of these reports as a part of my  testimony.
Mr. B onker. Thank you. That will be included in the official record.
[The material re ferred to follows:]

66-326 0 - 8 1 - 1 7
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GENETIC GAINS WITH CUPRESSUS LUSITANICA THROUGH SIX 
YEARS OF TREE IMPROVEMENT IN COLOMBIA V

November, 1979

Research Report No. 50

SUMMARY

Cypress has been in Colombia sin ce  the  la s t 
ce nt ur y as an orn amental and fo r re fo re s ta 
tio n . The wood is in  demand today near 
M e d e ll in , where the  most ex te nsiv e p la n ta 
tions are  to  be foun d. A cypress tr ee  
improvement program was in it ia te d  by Carton 
de Colombia in  1973 and has the support and 
co op erat ion o f severa l natio nal e n t it ie s  
and o rg an iz ati o n s .

The ob je cti ves  o f th e program are : To 
develop  in sect and dise as e res is ta n t tr e e s , 
improve the adapta tion of th is  species  to  
d if fe re n t  en vironm en ts, increa se  the  
growth ra te , improve tr ee  form and develop  
wood th a t is  b e tt e r  suited to the  f in a l 
prod uc ts . The va lue o f such ge netic imp ro
vement programs has been dem ostrated  in 
ot her  pa rts o f the w orld. P re sently th er e 
e x is t s im il a r  programs in more than 14 
tr o p ic a l and su b -t ro p ic al co untr ie s in c lu 
ding B ra z il . Cuba and Colombia in Latin  
America.

To d a te , 43 o f the  be st  cyp ress tree s have 
been sele cte d in th e coun try  and in  1977 
the f i r s t  fo re s t seed orc hard was e s ta b l i
shed in  Colombia ne ar  PopaySn. The f i r s t  
abundant seed crop Is  expected in 1982 and 
with  th is  w i l l  begin a new era o f re fo re s 
ta ti o n  with g e n e ti c a ll y  improved tr e e s .

As rese arch  backing  fo r the p ro je c t,  progeny 
te sts  have been pla nte d sin ce  1975 in or de r 
to evalu ate  the  p o te n ti a l o f the  seed 
produced by the  s e le c t trees on ty p ic a l 
re fo re s ta ti o n  s it es  in  the  Departm ents of 
A ntioquia , Cauca, Cundinamarca and 
R is ara ld a. A ft e r  ju s t  th re e years the  
re su lt s  of these te s ts  are very prom ising.  
The o v e ra ll  advanta ge of the  progeny of  
sele ct trees compared with commercial un
se le ct ed  seed is  50% in volume and 13% 
to ta l h e ig h t.

]_/ Subm itted to the  co n te s t,  “Ba va ria
Environme nta l Award". The Bav ar ia Beer 
Company o ff e rs  a m il li o n  pesos (abo ut  
US $25,000) fo r the be st  work in  1979 on 
the en vironm en t.



The re fo re s ta t io n  w it h  g e n e t ic a ll y  improv ed  
c o n if e rs  has o th e r  b e n e fi ts  fo r  th e  co u n tr y  in 
c lu d in g  the n a ti o n a l p ro d u c tio n  o f long f ib e r ,  
where by th e exp ensi ve  im p o r ta ti o n  th is  raw 
m a te r ia l can be reduced, th e  re cu p e ra ti o n  o f 
m arg in a l a g r ic u lt u r a l  s o il s  th ro ugh re fo re s ta 
t io n ,  th e  re d u c ti o n  o f th e pre ss ure  to  cu t 
n a tu ra l fo re s ts  by meet ing th e demand fo r  
fo re s t  p ro ducts  w it h  fa s t  gr ow ing p la n te d  sp ec ie s 
and by c re a t in g  a new so urce  o f employment  in  
th e c o u n try -s id e .

An im p o rt a n t asp ect  o f th e program is  th e  s p i r i t  
o f co op e ra tion  th a t e x is ts  between th e d if f e r e n t  
e n t it ie s  in vo lv e d  in  th e  e f f o r t  and w it h o u t 
wh ich  th e  f u l l  ex te n s io n  o f th is  program wo uld  
not have been p o s s ib le . The goa ls  o f th e  program 
ex tend  in to  th e  nex t c e n try , be in g th us th e  
lo nges t rang e fo r e s t r y  program  in  th e c o u n tr y .
I t  is  hoped th a t  th is  w i l l  be a model so th a t 
o th e r n a t io n a l- s c a le  fo re s t  progra ms  w i l l  be o f 
a lo n g e r rang e and w i l l  have a s im il a r  co opera 
ti o n  betwe en a l l  fo r e s t r y  o rg a n iz a ti o n s .

A

INTRODUCTION

The O r ig in  o f  Cypress

ma?ae and 1M » ^S p e c i e S  o r 1 9 ln a l ly  fro m Gua te - 
mala  and Mex ico  and 1 t grows n a tu ra ll v  

wood i?  2 a s  a n  o r n a i »enta l and th e

..........

t  i a S S S r i . ’ S p S . ? ;

M i l l  (H arcM ar lfc  .
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Cypress Is found planted su cess fu lly  In many 
parts of  the tropic al  and su b- trop ical  world, 
being most common 1n Co sta.R ica, Kenya, Uganda 
and Colombia. I t  1s appreciated as an ornamen
ta l species, fo r It s  wood, fo r re fo re st at io n of 
munic ipal watersheds and als o fo r It s  capac ity to 
grow In and recuperate  soils  severely eroded by 
ag ricu ltur e (S ap riza , 19 45 ). In the la st few 
years It s  value as a pulp and paper species has 
been proven (Guha et  a l . ,  1971) and i t  1s presen
t ly  used fo r pulp and paper In Kenya and Colombia. 

Cypress in Colombia

Cypress is a species th at  has been used as an 
ornamental in Colombia since the past century 
and 1t is found freq ue nt ly  In the parks and 
along the st re et s of Bogota, Me dellin  and C a li .
In ad di tion , cypress was one of the f i r s t  species 
used fo r the re fo re st at io n at  the beginning of 

•the twen tie th century  and cu rren tly  i t  1s the 
species with the most exten sive area reforested 
in the cou ntry. According to Delgado (1970) i t 
is promis ing. fo r pla nting  between 650 and 2400 
meters a .s .1 .;  the re are larg e extensions of 
cypress fo re st  1n the Departments of  An tloqula, 
Cauca, Cundinamarca, Old Caldas , Narlfio and 
Val le  among othe rs . Today the re are pla ntation s 
with ages ranging from 1 to 60 years .

Pla ntations of  cypress are used to Improve the 
watersheds that  supply dr inkin g water to the 
c it ie s  of Bogota and Me dellin  as wel l as fo r 
such simple things  as the green fronds 1n 
boquets of flo wers.  The wood of cypress is 
important  in the Department of  Ant loqu la fo r 
m ill  work, in te r io r  paneling and many other uses 
to the point that  the demand exceeds supply 
(B er rio, 1976). What is more ty pica l of an 
Antioqueiio restau rant  th at  benches and table s 
of cypress? Recently, due to It s  rapid growth, 
adaptation  to so ils  abandoned by ag ricu ltur e and 
fo r it s  wood q u a li ty , in dustr ia l plantings of 
cypress have been inc rea sin g to meet the raw 
mater ial  needs of the country fo r pulp and paper , 
con struction woods and fo r fu rn itu re .

With the large acreage of plan ta tio ns  already 
in existence  as a base, a genetic  tree  improve
ment program was in it ia te d  so th at  fu ture pla n
ta tio ns  would be of the best qual ity possible 
through the se lec tio n of the best parent trees 
in Colombia. These would then become the seed 
producers fo r fu tu re  generation s of forests  in 
the country. The purpose of th is  work is to 
summarize the various steps of th is  program 
through it s  f i r s t  six  years of  existence and 
to underscore the gains ach ieved.

Why a Genetic Improvement Program with  Cypress?

A genetic  tree  improvement program has as it s 
end the production of improved seed. This fa ct 
imp lies  th at  there  must be a la rg e- sc ale re fo re s
ta tion program in order to take advantage of  the 
gen etic gains obtained through the program.
Without massive re fo re sta tion the gen etic  research 
has ab solutely no value.

Genetic improvement can have several ob jec tives 
but almost always one of these is to improve the 
yie ld  of a product derived from the species under 
study.  Logic al ly , i t  is important to have a 
species to sta rt  with th at  already has a good
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y ie ld  t-ha t can be im prov ed  even fu r th e r .  To 
th e c o n t ra ry ,  w ork in g  w it h  a sp eci es o f 
mediocr e y ie ld  i t  is  much e a s ie r and ch ea pe r 
to  chang e sp ec ie s to  improv e y ie ld  than  to  
t r y  to  g e n e t ic a ll y  im prov e th e y ie ld  o f a 
sp ecie s w it h  I n f e r io r  g ro w th .

In I9 6 0 , Lopez w ro te  th a t cy pr es s had ad ap td  
w e ll  in  Colom bia.  I t  has been s tu d ie d  fo r  
re fo re s ta t io n  s in ce  th e deca de o f th e 
tw e n ti e s  and in  a s tu dy in  co mpa ris on  w it h  
45 o th e r s p e c ie s , cyp re ss  has shown to  be 
a good gro w ing sp eci es in  th e  Andean zone 
( F a l la ,  1967).  Th us , cy pre ss is  a good 
gro w ing sp e c ie s , i t  has a wide  base o f 
p la n ta ti o n s  in  the c o u n tr y  to  be im prov ed  
and is  o f  im portance  fo r  fu tu re  p la n ti n g  
pr og ra m s;  a l l  th ese  asp ects  be ing nec ess a
ry  to  be ar  in  mind when co n te m p la ting  a 
g e n e ti c  im provem ent pr og ram.

Anoth er Im p o rt a n t fa c to r  in  th e s e le c ti o n  
o f cy pre ss is  i t s  a d a p ta b il i ty  to  grow  in  
m arg in a l and eroded  s o il s  which  have been 
abandoned  by a g r ic u lt u re  (S a p r iz a , 1945).
At tim es th e layman blam es th e  c o n if e rs  
fo r  causi ng e ro s io n  when a c tu a ll y  what 
happens is  th a t th e  c o n if e rs  are very  
o ft e n  p la n te d  in  s o il s  a lr e a d y  eroded  
because th ey are  th e  tr e e s  th a t grow  best 
in  erod ed  s o il s  where  l i t t l e  o th e r vege ta 
ti o n  gro ws.  In  th e  g re a t m a jo r it y  o f th e  
ca se s,  th e  re fo re s ta t io n  in  Colom bia  
occ ur s on eroded  o r m arg in a l s o il s  fo r  
a g r ic u lt u re  whe re cyp re ss  is  one o f th e 
p re fe rr e d  spec ie s .

An im p o rt a n t aspect  o f g e n e ti c  im pr ov em en t,  
compared w it h  o th e r fo r e s t r y  a c t i v i t ie s ,  
is  th a t a g e n e ti c  im prov em en t is  pe rm an en t. 
Fo r ex am ple,  le t s  say th a t a 50% gr ow th  
gain  can be o b ta in e d  th ro ugh g en e ti c  tr e e  
s e le c ti o n , and a ls o  by f e r t i l i z a t i o n .  In  
th e case o f th e  g e n e ti c  improv em en t th is  
50% is  a pe rm anen t ga in  th a t  continues 
fo re s t a f t e r  f o r e s t ,  once i t  is  o b ta in e d .
To th e c o n t ra ry , th e  f e r t i l i z a t i o n  re q u ir e s  
a new a p p li c a t io n  o r in vestm en t fo r  each 
p la n ta t io n .  A noth er ex am ple:  i f  a g e n e ti c  
re s is ta n c e  is  o b ta in ed  to  an in s e c t a t ta c k ,  
th is  re s is ta n c e  co n tinues  year a f te r  ye ar 
fo  a l l  p la n ta t io n s ,  whereas w it h o u t th is  
re s is ta n c e  th e a lt e rn a t iv e s  such as ch em i
ca l c o n t r o l,  b io lo g ic a l c o n tr o l o r s i l v i 
c u lt u r a l c o n tr o l re q u ir e  a new tr e a tm e n t 
o r e f f o r t  each tim e th e re  is  a new a tt a c k . 
Fo r such reas on s as th e se , se vera l a n a ly s ts  
have co nc lu ded  th a t g e n e ti c  impro veme nt 
o f tr e e s  is  th e  best p o s s ib le  in vestm ent in  
th e fo r e s t r y  f i e ld  (Z o b e l,  19 77).

B r ie f  Summary o f  Tree  Improvem en t in  th e
World

Due to  th e  g re a t co ns um pt ion o f fo re s t  p ro 
duct s in  th e U nited  S ta te s , a c r i t i c a l  
su pp ly  s i t u ta t io n  was p re d ic te d  fo r  th e 
deca de o f 1980 to  1990 . Fo r th is  reason  
a tr e e  improv em en t program  was in i t ia t e d  
in  th e South ea st  in  1951 to  t r y  to  In cre ase  
wood p ro d u c ti o n  and in cre ase  wood q u a l i t y  
in  th e  s h o r te s t pe ri o d  o f ti m e . The Coope
r a t iv e  Tree  Improvem en t Program o f  N.C .
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S ta te  U n iv e rs it y  wo rks w it h  26 compan ies  and 3 
s ta te  fo re s t r y  dep ar tm en ts  in  th e S ou th east.
Th rou gh 1976 th e C oopera tive  had se le c te d  
4,10 4 tr e e s  o f 9 c o n if e r  sp e c ie s , p r in c ip a l ly  
P. ta eda , and 468 tr e e s  o f 22 hard wood spec ie s .
These ar e g ra ft e d  in to  170 seed orc hard s th a t 
cove r 1450 h e c ta re s , and had produced  27 ,000  
pounds o f improved  seed in  1975 (N .C . S ta te ,
1976).  In 1970 th e re  were one hundred  m i ll io n  
improv ed  seed lings  produced  and between 1970 
and 1980 th e th re e  hund red m i l l io n  seed lings  pe r 
year re q u ir e d  by members o f th e C oopera tive  are 
be in g produced  fro m improv ed  Seed. The f i r s t  
gen e ra tion  seed orc hard s ar e g iv in g  a 12 to  20 
perc ent in cre ase  in  tr e e  volume and th e second 
gen e ra tion  is  exp ec te d to  have volume in cr ease s 
on th e  o rd e r o f 30 to  45 p e rc e n t.

In  Kenya , w ork in g w it h  Cupressus 1usi  t a n ic a , the 
same sp ec ie s w it h  which  we work in  Colom bia, volume 
in cre ases have been ach ie ve d in  th e o rd e r o f 50 
to  67 perc en t th ro ugh g e n e ti c  im provem ent compared  
w it h  seed fro m unse le cte d  tr e e s  (P a te rs o n , 1968; 
Dyson 19 69).  . In M ala w i, Pate rs on (1 96 9)  estim ate d  
a to ta l  volume gain  o f 93% th ro ugh  th e  gen e ti c  
s e le c ti o n  o f Cupressus 1i n d le y i . S ta r ti n g  in  1966 
th e f i r s t  tr e e  seed orc hard s were e s ta b li s h e d  in  
Kenya w it h  6 .7  hecta re s  in  co mmercial  p ro duc tion  
o f Cupre ssu s lu s it a n ic a  (FAO/OANIDA, 1974).  C urren- 
t l y  th e re  ar e 11 hecta re s in  p ro d u c ti o n  o f im pro 
ved seed . In  South  A fr ic a  th e  g e n e ti c  improvem ent 
o f Pinus  p a tu la  was begun in  1957. This  program 
was in i t ia t e d  w it h  th e  mass s e le c ti o n  o f ca nd id a te  
tr e e s  by te c h n ic ia n s  in  Rhodes ia and South  A f r ic a ,  
a ch ie v in g  a s e le c ti o n  in te n s i ty  o f one in  70 ,000  
tr e e s  ( Den ison,  1968).  C u r re n tl y  50% o f the 
seed orc hard s ar e pro duci ng  seed w it h  some cl ones 
pro ducin g  up to  500 cones per tr e e  per ye a r.  Th is  
has a llo w ed th e  co un tr y  to  be s e l f - s u f f i c ie n t  in  
improv ed  seed and to  be gin th e  e x p o r ta ti o n  o f 
excess seed (D en is on, 19 73).

Fore st tr e e  seed orc hard s have been re po rt e d  in  
14 t r o p ic a l and su b -t ro p 1 ca l c o u n tr ie s  w it h  more 
than  10 d if f e r e n t  tr e e  s p e c ie s , coveri n g 'm o re  than  
700 hecta re s (T able  I ) .  In  th e t r o p ic a l re g io ns 
o f th e Am er ica s th e re  are tr e e  seed orc hard s 
e s ta b li s h e d  in  B r a z il ,  Cuba and Colom bia.

ESTABLISHMENT OF A TREE IMPROVEMENT PROGRAM IN 
COLOMBIA

Co lom bia  had 76 ,000  hecta re s o f tr e e s  p la n te d  
th ro ugh 1978 and among th e sp ecie s p la n te d ,
C. lu s it a n ic a  is  th e most common w it h  30 ,000  
H ecta re s . Today th e re  ar e s u f f i c ie n t  ma ture 
p la n ta ti o n s  o f th is  sp eci es to  j u s t i f y  an in te n 
s iv e  s e le c ti o n  proce ss  w it h  th e  pu rpos e o f im pro 
v in g  th e  g e n e ti c  base p o p u la ti o n .

Sev eral  c h a ra c te r is t ic s  o f cyp re ss  p o in t to  a 
good p o te n t ia l fo r  im pr ov em en t. Cy pre ss  v a ri e s  
s u b s ta n t ia ll y  in  tr e e  s iz e  between in d iv id u a ls  
w it h in  th e same s ta n d ; some cy pre ss es are th re e  
to  f iv e  meters t a l l e r  than  th e  best nei ghbors  
nearby  and i t  is n t  ra re  to  f in d  tr e e s  w it h  do ub le  
th e volume o f the o th e r ne ar by  dom in ant es . There  
are cy pres se s w it h  b ig  lim bs and sm all lim bs and 
th ey va ry  g re a t ly  in  bo le  s tr a ig h tn e s s  as w e ll .  
The v a r ia ti o n s  tend  to  in d ic a te  th a t a good ge ne 
t i c  gain  can be obta in ed  in  volume and form  
th ro ugh in te n s iv e  g en e ti c  s e le c ti o n .



There have been some disease and Ins ect 
problems in Colombia which aff ect 
cypress. Often there are in fe st at io ns  of 
the "s triped  canker" . Although th is  canker 
is not of  epidemic prop ortio ns , the re a few 
plan tatio ns  where more than ha lf  the trees 
show symptoms of  the disease and a reduc
tio n in wood qual ity due to the in fe ction . 
The defo liating Insects G1ena bisulca  and 
G. megale have attacked plan ta tio ns  of 
f .  lu si ta ni ca  in the Department of  An tio - 
qu ia,  defo liat in g ne ar ly a ll  the trees in 
uniform lo ts  unti l they  are dead 
(Velez , 1974) . In these attacked plan ta
tions there are some trees complete ly 
green and re si sta nt to the defo liato rs .
The se lec tio n of tre es  re si sta nt to the 
attack of  these insects and the cypress 
canker would be the f i r s t  step in the 
process of  improving the res istance of 
th is  co ni fer to disease and Insects.

The be ne fits of  a tree  improvement 
program are many. As mentioned, the re 
w il l be more resis tan ce to disease and 
insects due to the se lect ion of re si sta nt 
trees in Infec ted plan ta tio ns . Due to 
the se lec tio n of tre es over wide range of  
stands and provenances, a wide gen etic  
base w il l be maintained fo r the fu ture  
Improved pla nt at io ns . There w il l also  be 
more un ifo rm ity  in the size of  the trees  
by el im inat ing the in fe r io r  genotypes, 
which w il l re su lt  in less  re jected  seed
lin gs  in the nursery and more uniform 
stems in the pla nta tio ns,  which w il l In 
i ts e lf  permit ea sier  thinn ing  and logging 
at a lower cost.  Se lec tin g fo r fa ste r 
growing tre es would permit e a rli e r  th in 
nings and might also  reduce the ro ta tio n 
leng th, with in  li m it s . From another 
point of  view, the number of hectares neces
sary to supply a sawmill  or pulp plant could 
be reduced by using fa ste r growing tr ee s. 
With bigger and str aig hte r tre es  the y ie ld  
of lumber and veneer is  gr ea ter per cubic 
meter of stumpage due to less  waste and 
sla bs. With intens ive improvement of wood 
quali ty  the re would be be tter quali ty  pulp 
with  gr ea ter yields  as w ell .

In 1973 Carton de Colombia, S .A ., in i t i a 
ted a genetic  improvement program with  
Cupressus lu s it an ic a ; th is  program is the 
product of a jo in t e ffo r t of  several 
companies and Colombian in s ti tu ti o n s , in c lu 
ding INDERENA, Reforestadora del Cauca, 
C.A .R ., the Secretary of  Agr icul tu re  in 
An tio qu ia,  the Pub lic U t il i t ie s  of Me dellin  
and Per ei ra , and the Archdiocesis of 
Me dellin  among othe rs . These en ti ti es  have 
cooperated in the loca tio n of candidate 
tr ee s, the establ ishment of progeny tests 
or have made av ai lable  th e ir  plan tatio ns  
fo r the se lec tio n of  trees fo r the program.

SYSTEM OF EVALUATION OF THE TREES IN THE 
FIELD

The tree  se lec tio n fo r th is  program has been 
ca rri ed  out p ri n c ip a lly  in the Departments 
of Ant ioqu ia (M ed el lin ) and Cundinamarca
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(Bogota) where the most plan ta tio ns  over 12 years 
of  age, required fo r th is  se le ct io n, are to be 
found. I t  was decided to li m it  the tree  se lec 
tio n to five physical or phenotypic c r it e r ia :

1) Resistance to disease and insect attac k

2) Tree volume

3) Bole straightn ess

4) Crown form

5) Wood qual ity

Resistance to Disease and Insects

The most important  phase of  the program is the se
lect io n of trees re si sta nt to disease and inse cts.  
Losses due to these factors could erase any oth er 
genet ic gains i f  th is  phase was not taken into 
account. This type of tree  se lect ion and improve
ment is the most de ta ile d and d i f f ic u lt  pa rt of 
the program. Neverthele ss, the res istance to 
disease and insects has been achieved in ag ri cu l
ture and in oth er fo re st  tr ee species. In the 
Slash Pine Tree Improvement Cooperative in F lo r i
da, the se lec tio n of tre es re si sta nt to the 
fus iform rust has resu lted in progeny with four 
and a ha lf  times more resis tan ce to the rust by 
se lect ing re si sta nt trees with in  fo rests that  
have over 90% in fe ct io n (N.C.  S ta te , 197 5).

Tree Volume

A se lect  tree  always has a grea ter volume and 
height than the best neighboring trees (Figure 1) . 
Big trees grow fa ste r and are better able  to 
compete with weeds and brush when plan ted,  be si
des producing more wood per hecta re.

Bole Straightness

The h ere ta b il it y  of stem straightne ss  is a very 
strong gen etic chara cte ristic in tr ee s. This 
fa ct or is importa nt in reducing waste in saw
m il ling because the re is les s slab wood from 
strai ght trees than from crooked ones. Crooked 
or curved trees produce in fe r io r  fi b er qual ity 
fo r pu lp, consume more chemical in pulping and 
yie ld  less pulp as well ( Zobel, 1974).

Crown Form

Trees are selected  with narrow crowns, small 
branches and those th at  have a na tural tendency 
to prune themselves. A small crown on a large 
tree  indic ates  th at  the tree  is high ly e ffi c ie n t 
in producing sugars and celulo se through photo- 
syntesis and that  i t  needs less growing space.
In ad di tio n,  a tree  with small branches produces 
smalle r knots, and importa nt fa ct or in st ru ct ura l 
wood, so that  i t  w il l not fa i l  under stress as 
a jo is t or beam in a house or oth er bu ild ing.

Wood Qu ali ty

When a se lect  tre e is measured, a wood sample is 
also extracte d fo r analysis  in the lab orato ry 
(Figure 2 ).  With th is  sample the wood den sity 
and the traqueid len gth  is evalu ated . High 
density is important fo r lumber so that  i t  is 
strong and re sist s ro t.  Traqueid or fi b er length
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a ls o  a ff e c ts  c e r ta in  q u a l i t ie s  in  th e pape r 
pro duced from  th e  tr e e .

F ie ld  S e le c ti o n  o f Tre es

In  th e  proc es s o f f i e ld  s e le c t io n ,  a tr a in e d  
fo re s t  ra nger makes an i n i t i a l  check o f a 
g iven p la n ta t io n ,  s e le c ti n g  th e best tr e e s  
and mar king  the m.  A ft e rw a rd s , th e ra nger 
and a fo re s te r  tr a in e d  in  tr e e  gra d in g  re tu rn  
to  th e s ta nd . The fo re s te r  makes an in spec
ti o n  o f the p re se le c te d  tr ees  w it h  th e ra nger 
and dec id es which  ar e th ose w orth  g ra d in g .
The tr ees to  be graded are  c a ll e d  “ c a n d id a te s ". 
S im ultaneous ly  w it h  th e f i e ld  g ra d in g  and tr e e  
me asurem en ts,  wood samp les  ar e e x tr a c te d  to  
ta ke  to  th e la b . L a te r , p o in ts  are awarded  
to  th e  tr e e  fo r  each o f th e  c h a ra c te r is t ic s  
o f th e  tr e e  and th e wood. W ith  a l l  th e  f i e ld  
and la b o ra to ry  dat a in  hard a g ra d in g  sh ee t is  
f i l l e d  in  fo r  th e  tr e e .  The ca nd id a te s th a t 
ar e good in  a l l  f iv e  c a te g o ri e s  (v olum e, 
fo rm , re s is ta n c e  to  d is ease  and in s e c ts , 
s tr a ig h tn e s s  and wood q u a li ty ) ,  ar e se le c te d  
to  be used in  a seed o rc h a rd . When a tr e e  
has been acc ep te d i t  is  th en  c a ll e d  a " s e le c t 
t r e e " .

The f i e ld  e v a lu a ti o n  o f th e  tr e e  is  b a s ic a ll y  
a compa ris on  betwe en the cand id a te  and the 
f iv e  best  ne ar by  dom in ante s.  The h e ig h t and 
d ia m ete r is  a ls o  measured fo r  th e  f iv e  check 
tr e e s , and th ey ar e used as a co mpa ris on  
fo r  g ra d in g  th e fo rm  o f th e  cand id a te  t re e .
In  th e la b o ra to ry  th e wood o f  th e  ca nd id a te  
is  a ls o  graded  in  co mpa ris on  w it h  th e  wood 
o f th e  f iv e  check tr e e s . The e v a lu a ti o n  
syste m ta ke s in to  acc ou nt th e fo ll o w in g  
norms as w e l l :  th e  cand id a te  tr e e  has to  be 
t a l l e r  th a n , have more vo lum e th an  and a ls o  
have h ig h e r d e n s it y  wood th an th e av erag e 
o f th e  f iv e  check tr e e s . The cand id a te  tr e e  
can have no in d ic a t io n  o f d isease  or in s e c t 
a tt a c k  to  be gra ded.

The c h a r a c te r is t ic s  o f th e  cand id a te  tr e e  
are  re g is te re d  by means o f  a p o in t sy stem .
A p e r fe c t tr e e  in  eve ry  sense and s u p e r io r  
to  th e f iv e  best  checks wou ld  be sa id  to  be 
100% b e t te r  o r have 100 p o in ts  on an em peri - 
ca l sc a le .

To date  th e re  are  43 tr e e s  s e le c te d  o f C. 
lu s it a n ic a  in  Colom bia.  A ccord in g  to  tKe 
number o f hec ta re s  re viewed  and th e  number 
o f  tr e e s  per h e c ta re , a s e le c ti o n  in te n s i ty  
o f app ro x im ate ly  one tr e e  in  82, 00 0 has 
been ache iv ed. In  a d d it io n ,  th e re  have 
been two s e le c ti o n s  made o f  tr e e s  re s is ta n t  
to  the d e fo li a to r  G1 ena b is u lc a  and one 
se le c te d  fr e e  o f th e  s t r ip e d  ca nk er in  a 
p la n ta ti o n  th a t has ove r 50% in fe s ta t io n .

ESTABLISHMENT OF THE FIRST SEED ORCHARD 
IN COLOMBIA

Acc ord in g to  Zo be l (195 8)  "A seed orc hard  
is  a p la n ta ti o n  o f  g e n e t ic a ll y  improv ed  
tr e e s , is o la te d  to  reduce  p o ll in iz a ti o n  fro m 
g e n e ti c a ll y  in f e r io r  so ur ce s to  a minimum 
and w it h  in te n s iv e  management to  produce 
fr e q u e n t and ab un da nt  cr ops o f seed th a t 
ar e e a s il y  c o ll e c te d " .
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Once th e  43 best cy pre ss es were s e le c te d  a cco r
din g to  ou r g ra d in g  syste m (T ab le  I I ) ,  th ey were 
repr od uc ed  a s e x u a ll y  by g r a f t in g .  A s tu dy o f 
agamic re p ro d u c ti o n  o f cyp re ss  was in i t ia t e d  in  
1974 and th e  i n i t i a l  re s u lt s  in  1974 and 1975 
w it h  common g ra f ts  o f cy pre ss  were not very  
s a t is fa c to r y .  L a te r , us in g  th e syste m o f Dyson 
(196 7)  as shown to  us by D r.  Fre d Owino in  h is  
v i s i t  to  Colo mbia  in  19 75 , th e  re s u lt s  were much 
b e t te r  and were co nsid ere d s u f f i c ie n t ly  good to  
be gin a s e r ie s  o f g ra f ts  o f th e tr e e s  se le c te d  
fro m a l l  ove r th e c o u n tr y . Th us , 1800 g ra f ts  
o f th e 30 c lo nes to  be in c lu d ed  in  th e f i r s t  
o rc hard  were made so th a t we wou ld  have a t le a s t 
50 ramets o f each c lo ne  nece ss ary  fo r  p la n ti n g  
in  th e seed o rc ha rd . These g ra f ts  were made 
us ing a s id e  ve ne er  g r a f t in g  te chn iq ue  in  the 
Popayan nu rs e ry  unde r p a r t ia l  shade 
(F ig u re  3 ) . Fo r th ese  1800 g ra f ts  the av erag e 
take  o r- success was 92X.

At th e same tim e  th e  seed orc hard  s i te  was s e le c 
te d , ta k in g  in to  acc ou nt th e recommen da tions  
c it e d  by K e ll is o n  (1 96 9) o f e s ta b li s h in g  i t  on 
a f l a t  s i te  to  p e rm it  b e t te r  m e chan iz a tion , 
w it h in  reac h o f hand la b o r , w it h  good road  co n
n e c ti o n s , w a te r f a c i l i t i e s  fo r  p o s s ib le  i r r i g a 
t io n ,  f i r e  c o n t r o l,  is o la t io n  fro m o u ts id e  p o ll e n  
o f the same s p e c ie s , s o il s  w it h  an averag e 
f e r t i l i t y ,  as w e ll  as be in g lo c a te d  in  an area  
w it h  e c o lo g ic a l c o n d it io n s  s im il a r  to  th e  av erag e 
re q u ir e d  fo r  th e  s p e c ie s . A ccord in g  to  th ese  
norms, a s i t e  was se le c te d  on th e fa rm , La A rc a
d ia ,  nea r Popayan. The e c o lo g ic a l dat a fo r  th is  
s it e  ar e l is t e d  in  Table  I I I .

A ccord in g to  s tu d ie s  by th e A g u s tin  Codazz i 
Geo grap hic In s i tu te  (1 94 3 ),  th e  s o il s  o f  th is  
re g io n  are  form ed  from  th ic k  v o lc a n ic  ash 
d e p o s it s , la vas and cong lo m era te s. They are 
deep w it h  good p hy s ic a l c o n d it io n s  and good d ra in  
ag e,  a h ig h  o rg a n ic  m a tt e r co n te n t a t ti m e s , 
but w it h  low a s s im il a t io n  o f  s o lu b le  ph os ph orus  
due to  f ix a t io n  by alu minu m and ir o n ,  th e  pH 
v a r ie s  betwe en 4.5  and 5. 5 which  is  cons id e re d  
id e a l fo r  c o n if e r s .  The e c o lo g ic a l c la s s i f i c a 
ti o n  o f th e  o rc hard  s i t e ,  accord in g  to  H o ld r id g e , 
is  base d on th e  dat a in  Ta ble  I I I  and is  between 
th e humid prem on tane  and humid lo w er mon tane 
fo re s t fo rm a ti o n s .

A seed orc hard  o f f i v e  hecta re s  was co nsid e re d  
s u f f i c ie n t  to  supp ly  im prov ed  seed fo r  th e 
p la n ti n g  o f 2000 hec ta re s  pe r year and i t  is  
ex pe cted  th a t th e  seed p ro d u c ti o n  w i l l  be gin 
in  th re e  y e a rs , in  19 82 . In  Kenya , Owino (1 97 5)  
g ives a p ro d u c ti o n  o f 0 .7  k il o s  per  tr e e  pe r 
ye ar  fo r  cy pre ss o rc hard s a t 10 ye ars  o f ag e;  
th is  f ig u re  has been our  re fe re n ce  p o in t s in ce  
th e re  is  no o th e r dat a on seed orc hard  pro duc
ti o n  o f  th is  speci es in  th e  w o r ld .

The p la n ti n g  de sign was de ve lope d by N.C.  S ta te  
U n iv e rs it y  by co mpu te r where  th e d is t r ib u t io n  
o f th e c lo nes has th e  fo ll o w in g  advanta ges:

1) When ro gu in g  o f u n d e s ir a b le  cl ones is  i n i t i a 
te d base d on the pr og en y te s ts ,  th e re  w i l l  
not be la rg e  open ar ea s l e f t  in  th e  o rc h a rd , 
which  w i l l  g iv e  a b e t te r  d is t r ib u t io n  o f tr e e s  
a f te r  th is  th in n in g .
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2) The gr af ts  or ramets of the same clone 
are  separated by at le ast  two tre es of 
d if fe re n t clones to avoid se lf  po ll in a
tio n .

The s it e  was prepared by plowing and dis c- 
'•n 9 and the trees were planted in May of  
1977. Total cost of establ ishment of  the 
orchard was US$12,000, inc lud ing  lan d, 
g ra ft in g , pla nting  and other costs . The 
orchard is now two years old and some 
grafts alread y have seed (Figure 4 ).  The 
seed orchard should produce its  f i r s t  
abundant seed crop in 1982.

This orchard is also of great value fo r 
showing to the public the pra ctica l ap p li
ca tio n of  gen etic th eo ries , although it s  
pr in cipa l ob ject ive is the production of 
the gr ea test qu an tity and quali ty  of seed. 
I t  has been designed in such a way that 
demonstrations and instru ct ions  can be 
given to in terested  part ie s.

CYPRESS PROGENY TESTS

I t  is necessary to te st  the progeny of 
selected  phenotypes in order to id en ti fy  
those th at  are ge no typica lly  superio r and 
to el im inate those that  do not produce 
co ns istent ly  good progeny. The sequence of 
these tests can be seen in Figure 5. The 
in i t ia l  step in progeny te st in g is  to 
co llec t seed from the mother tree  in the 
f ie ld  where the po llen th at fe r t i li z e d  the 
female flow ers  came from unimproved wild 
sources. Such seed is ca lle d “open- 
po llinat ed  seed" and i t  is  used to te st  
"open-pol11nated progeny".

The f i r s t  of  these studies was es tabl ish ed  
in 1975 on three d if fe ren t s it es: the farm 
Los Guaduales near Popayan, the farm La 
Laguneta near Pe reira  and the nursery of 
the Secretary of Agr icul tu re  near Rionegro, 
An tio qu ia.  The f i r s t  year re su lts  of the  
study in the farm Los Guaduales were very 
promising with an average increment of 25% 
in height of  the progeny compared with com
mercial unselected seed.

Another study was es tab lished in 1977, also 
on three sites: The farm La Arcadia  near 
PopaySn, the Seminary of  Me dellin  and near 
the Neusa Dam, Department of Cundinamarca. 
This study has more progeny than the 
previous one and is  on d if fe re n t fo re st  
s it e s .

F ir s t Year Results

At the end of  the f i r s t  year there were 
large va riat ions  between the te st s on the 
six  si te s as well  as between progeny on 
each site  (Tab le IV ).  In ge ne ra l, the 
progeny of the se lect  tre es  were super ior  
to the commercial seed (T - l)  but in the two 
tests in the Department of  Ant ioquia the 
commercial, check was in the upper ha lf  of 
the progeny d is tr ib u ti o n . Ce rta in progeny 
such as C5, C27, C46 and C53 are nearly 
always in the ta ll e s t  lo ts , regard less of 
the study loca tio n (Ex pla nation of  codes
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in  Ta ble I I ) .  In  o th e r  cases as w it h  C61 and C65, 
which  had been se le c te d  a t 3000 m eter s a . s . l .  1n 
Neusa, t h e ir  gr ow th  was good a t Neusa bu t was po ar  
In  te s ts  a t lo w er a l t l t u t e s .  Tree  C8 which  was 
se le c te d  in  th e  Se mina ry o f M e d e ll in  1s doin g w e ll  
1n te s ts  in  th e  De pa rtm en ts o f  Cauca and R is a ra ld a  
but poor  1n A n ti o q u ia  where th e  pa re n t tr e e  was 
s e le c te d .

By a na ly s is  o f va riance  th e d if fe re n c e s  in  h e ig h t 
betwee n prog en y were s ig n i f ic a n t  in  fo u r o f  the 
s ix  te s ts  a t th e  end o f a y e a r . S u rv iv a l,  on th e  
o th e r hand , was not s ig n i f i c a n t ly  d i f f e r e n t  in  any  
o f the te s ts ,  and was good in  genera l w it h  very  few  
tr e e s  lo s t .

T h irdY ear R esu lts

The an alyse s o f va ri a n ce  we re s ig n i f ic a n t  th e t h i r d  
year fo r  h e ig h t,  volu me and s tr a ig h tn e s s  between 
pro geny,  bu t not in  crown fo rm  no r s u rv iv a l (T ab le  
V ).  Tree  h e ig h t in  th e fa rm  La La gu ne ta  which  was 
not s ig n i f ic a n t  th e f i r s t  ye a r d id  show s t a t i s t i c a l  
d if fe re n c e s  th e th i r d  y e a r, which  im p li e s  th a t th e 
d if fe re n c e s  between th e prog en y are  in c re a s in g  w it h  
ti m e .

D if fe re n c e s  betwe en prog en y h e ig h ts  ar e no t ve ry  
g re a t , bu t th e  d if fe re n c e s  in  volume are  substa n
t i a l .  Fo r ex am ple,  in  th e R ionegr o te s t ,  the 
co mmercial  ch eck ( T - l )  in  in  f i f t h  p la ce  in  to ta l  
h e ig h t (T able  V) bu t f a l l s  to  se ve nth  p la ce  in  
volume (F ig u re  6 ) . In  o th e r wor ds,  the s e le c ti o n  
o f pare n t tr e e s  w it h  good vo lum e as w e ll  as good 
h e ig h t is  r e f le c te d  in  the d if fe re n c e s  in  thes e 
two  da ta .

In  th e e v a lu a ti o n  o f tr e e  s tr a ig h tn e s s  betwee n 
pro geny,  the o rd e r o f th e  tr e e s  fo r  s tr a ig h tn e s s  
was very  s im il a r  to  th e o rd e r fo r  volume and h e ig h t:  
th e  t a l le s t  and b ig g e s t tr e e s  were in  genera l th e 
s t r a ig h te s t .  However, a t th re e  years  o f age i t  is  
s t i l l  d i f f i c u l t  to  eva lu a te  th is  c h a r a c te r is t ic  
and thes e va lu es co uld  chang e somewhat as th e  tr e e s  
become o ld e r .

In  Ta ble VI th e  av erag e prog en y data  is  compared to  
th e  commercia l ch eck tr e e s  fo r  th ose  pa ra meter s and 
te s ts  th a t had a s ig n i f ic a n t  a n a ly s is  o f va ri a n ce  
a t th e 95% le v e l o r b e t te r .  Th is  co mpa ris on  g iv es  
a good idea  o f th e ga in  th a t  e x is ts  in  th e  prog en y 
te s ts  to  d a te . The d if fe re n c e  is  g re a te r fo r  volum e 
th an fo r  h e ig h t o r s tr a ig h tn e s s  a t th re e  ye ars  o f 
age and the d if fe re n c e s  by s i t e  are  g re a t.  Since  
a l l  th e  prog en y are  no t as t a l l  as th e co mmercial  
checks, th e gain  fo r  ju s t  th e  pr og en y g re a te r than  
th e  check vs. th e  co mmercial  check is  alway s g re a te r  
th an  th e  gain  fo r  th e av erag e o f a l l  the pro geny.
Fo r ex am ple , th e av erag e vo lum e d if fe re n c e  a t th re e  
ye ars  is  50% fo r  a l l  th e  prog en y b u t is  70% b e t te r  
fo r  ju s t  th ose  th a t  are  b e t te r  than  the ch ec ks .

The re s u lt s  o f th ese  t r i a l s  are ve ry  s im il a r  to  
th ose  o f prog en y te s ts  w it h  Cupressus  lu s it a n ic a  
in  Ta nz an ia  a t seven ye ars  o f age. Dyson and 
Raunio (197 7)  foun d th a t th e  h e ig h t,  volume and 
bo le  s tr a ig h tn e s s  had s ig n i f ic a n t  c o r re la ti o n s  
between fa m i li e s ,  but crown d ia m e te r and s u rv iv a l 
were not c o r re la te d  w it h  th e  pro geny,  the same has 
occurr ed  in  th ese  te s ts .

Dyson (196 9)  es tim ate d  a g e n e ti c  ad va ntag e o f 50% 
in  volu me to  be fe a s ib le  th ro ugh  th e  s e le c ti o n  o f 
cyp re ss  in  Ea st A f r ic a ,  compared to  commercial  seed
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sta nd  seedlin gs, Such a differgfcee In K g o fT  
In  young progeny sSemed ve ry  high , as In the 
progeny te sts  1n Co lom bia , and Pa terson 
(1 96 6) exp ected th a t the d if fe re n ces  would 
di m in is h with the  age o f the s tu d ie s . To 
the  co n tr a ry , when the  stu die s reached ten  
ye ars o f age they re ve aled  d if fe re n ces  
between progeny of equa l magnitude (Dyson 
and Raun lo,  197 7).

POLITICAL AND SOCIAL BENEFITS OF THE PROGRAM

In  1978 Colombia Imported more tha n 
US$ 54 ,000 ,000  1n long f ib e r  wood, pulp and 
paper according  to data from  INCOMEX. The 
re fo re s ta ti o n  with  co n if e r species  1s neces
sa ry  1n Colombia 1n or de r to  re pla ce the se  
Im po rtations of long f ib e r  w ith n a ti o n a ll y  
produced fo re st pr od uc ts , which ca nt  be 
done with the  natu ra l hardwood fo re s t . By 
In cr easi ng the p ro d u c ti v it y  of  cypress by 
genetic Improvement the im portation o f c o n if e 
rous wood pro ducts  can be reduced more and 
fa s te r .

The re fo re s ta ti o n  w ith fa s t growing sp ecies  
such as cyp ress has, 1n a d d it io n , a d ir e c t 
b e n e fi t to  the  natu ra l fo re s t:  The demand 
fo r wood pro ducts  can be su pp lie d from pla n
ta ti o n s  o f fa s t grow ing species  thu s red uc ing 
the pressure to commercial ize  the native  
fo re s ts .

For example: In Ant lo qu ia  pr of es so r Gui lle rm o 
I l le n c ik  ca lc u la te d  a cyp ress y ie ld  of  275 
M3 /h ec ta re  at 15 years o f age . Th is giv es  
a y ie ld  of 275 * 15 « 18 M3 /H a ./ y e a r .

The native  pr im ary fo re s t vari es  a lo t  1n 
volume per  he ctare but th ere  e x is t th re e  
examples In the l i t e r a tu r e :

130 M3 /H a.

61 M3 /H a.

169 M3 /H a.

._  , ,  1 n  t h e  Amazon(F a ll a , 1979)
, In CaquetS
(CSceres e t a l . ,  1975)

on the P a c if ic  Coast
(P u lp ape l,  197 2) ---------------------

Th is give s an average o f:120 M3 /h a . fo r  
the native  fo re s t.

»

I t  is  es tim ated  th a t the  natu ra l fo re s t can 
re gen er at e i t s e l f  on the  P a c if ic  Coast near  
Buenaventura in  ap pr ox im at ely 30 ye ars and a 
re ce nt  study confi rms th is  fi g u re  (M azue ra, 
1979).  Th ere fo re , the  growth  o f the native  
fo re s t would be:

120 ; 30 ■ 4 .0  M3 /H a ./ y e a r

Comparing the natu ra l fo re s t w ith  the  cypress 
p la n ta ti o n  i t  can be calc u la te d  th a t one 
he ctare o f cyp ress p la n ta ti o n  can produce the  
same qu an ti ty  of wood as 4 .6  he ct ar es  o f 
native  fo re s t(1 8 .3  - 4 .0  = 4 .6 ) .  From ano
th er poin t o f view , the  pr od uc tio n of wood 
on one he ct are of cypress  p la n ta ti o n  can 
reduce  the  pressu re to cu t 4 .6  he cta re s of 
n ative  fo re s t.

By means of a tr ee  improvement program with  
an improvement of 50% in  the p ro d u c ti v it y  of 
cy pr es s,  th is  rep lacement fi g u re  Increa se s so



258

th a t one hecta re  o f im prov ed  cyp re ss  p la n ta ti o n  
wo uld  redu ce  th e pre ssure  to  c u t 6 .9  hecta re s  o f 
n a ti v e  fo r e s t .

In  a d d it io n , th e cyp re ss  and o th e r fa s t  gro w ing 
sp ec ie s are g e n e ra ll y  p la n te d  on m arg in a l s o il s  
fo r  a g r ic u lt u r e ,  no t by d e s tr o y in g  th e n a ti v e  
Co lom bia n fo re s t  as some unifo rm ed pe rson s arg ue.
In  thes e m arg in a l la nds in  th e  Andean Zone th e re  
is  a ge ne ra l c o n d it io n  o f low  inco me fo r  th e 
lo c a l fa rm ers  and th e  re fo re s ta t io n  o f th ese  area s 
o f fe r s  a new so ur ce  o f  employment  fo r  th ese  pe op le  
which  w i l l  im prov e t h e i r  st andard  o f l i v i n g .

Th is  program is  im p o rta n t in  ano th er asp ect  which  
is  th e  co ope ra tion  whi ch  a lr e a d y  e x is ts  between
th e  p r iv a te  in d u s tr y ,  th e go ve rn men t, in d iv id u a ls  •
and n o n - p r o f i t  in s t i t u t io n s  fo r  c a rry in g  ou t a 
common g o a l:  th e re fo r e s ta t io n  in  Colo mbia  based 
on lo c a l ly  improv ed  seed sourc es. Th is  ty pe  o f 
c o op e ra ti on  is  a mus t i f  we ar e to  achie ve la rg e  
sca le  re fo re s ta t io n  and th is  prog ram pro ve s th a t 
i t  is  fe a s ib le  to  o b ta in  th is  ty pe o f co op e ra tion  
betwee n d iv e rs e  e n t i t ie s  a t a n a ti o n a l le v e l .  A ll  
o f the f i e ld  sh ee ts  o f  th e s e le c t tr e e s , a l l  o f 
th e  re searc h  re p o r ts  on pr og en y te s t  r e s u l ts ,  a l l  
o f the d e ta il s  o f e s ta b lish m e n t o f the seed o rc hard  
w it h  i t s  co s ts  are a lr e a d y  in  th e  hands o f  a l l  
p a r t ie s  th a t  co opera te  in  th is  e f f o r t  and in  a d d i
t io n ,  are  a v a il a b le  to  th ose  th a t have no t p a r t i c i 
pa ted in  th is  o p e ra ti o n  bu t have in te r e s t  in  r e fo 
re s ta ti o n  .

When o th e r o rg a n iz a ti o n s  w ish to  e s ta b li s h  t h e ir  
own cy pre ss  seed o rc h a rd s , a l l  in fo rm a ti o n  th a t 
e x is ts  re ga rd in g  th is  prog ram w i l l  be a v a il a b le  
so th a t th ese  orc hard s ar e a co m plete  su cc es s.
W ith  th e new in fo rm a ti o n  th a t is  be in g o b ta in ed  
fro m th e  g e n e ti c  s tu d ie s  in  p ro g re ss , recommenda
ti o n s  w i l l  be made fo r  th e best mix o f mothe r 
tr e e s  fo r  each seed o rc h a rd , de pe nd ing on re g io n  
and s i te  c o n d it io n s . Th is  co op e ra tion  as w e ll  
as the te ch n o lo g ic a l advances  ach ie ve d ar e th e 
tr u e  hope fo r  th e fu tu re  o f  r e fo re s ta t io n  1n 
C olo m bia .

As th e p ro je c t  to  put a man on th e moon has had 
many te c h n o lo g ic a l b e n e fi ts  not im ag ined  when 
John F. Kennedy f i r s t  dreamed o f h is  space goa ls  
fo r  the U n ited  S ta te s , in  a s im il a r  manner th e 
tr e e  im prov em en t prog ram has a lr e a d y  had a d d i t io 
na l b e n e fi ts  no t exp ec te d a t th e  b e g in n in g :
Th ere  e x is ts  to day an aw are ness among fo re s te rs  
o f th e n e c e s s it y  to  im prov e th e  p r o d u c t iv it y  o f 
th e  fo r e s t ,  to  s e le c t th e  best ki nds o f se ed , 
to  c o la b o ra te  one w it h  a n o th e r.  There  are  fo re s t  
re searc h  s tu d ie s  th ro u gh o u t th e  co un tr y  th a t  are  
g iv in g  not o n ly  g e n e ti c  in fo rm a ti o n , but a ls o  
in fo rm a ti o n  w it h  re spe c t to  s i lv i c u l t u r a l  p r a c t i
ces  such as f e r t i l i z a t i o n ,  s i te  p re p a ra ti o n  and 
th e  e f fe c t  o f  a lt it u d e  on a sp ec ie s . We a lr e a d y  
have a new a p p re c ia ti o n  fo r  th e  e f fe c t  o f hormones 
on the fl o w e r in g  o f c y p re s s ; new volume and w e ig h t 
ta b le s  fo r  tr e e s  have been de ve lope d and th e re  are 
grow th  s tu d ie s  und erw ay th ro ugh  in te rn a t io n a l seed 
exchange to  te s t  s u p e r io r  tr e e s  from  o th e r
c o u n tr ie s  in c lu d in g  Kenya, So uth A f r ic a ,  th e U n ited  «
S ta te s and Costa R ic a .

The tr e e  im provem ent prog ram is  th e lo n g e s t range 
pro gra m th a t  e x is ts  to day in  th e  fo r e s t r y  f i e ld  in  
Colom bia.  The cy pre ss  im prov em en t prog ram has 
st eps plan ne d fo r  two g en e ra ti on s  up th ro ugh the
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ye ar 2001 (F ig u re  5 ) .  At  th e  same tim e 
th e re  is  ano th er prog ram und erw ay fo r  th e 
im provem ent o f  Pinus  p a tu la  the second 
most  w id e ly  p la n te d  sp e c ie s ’ in  th e c o u n tr y . 
There  are  tr e e s  a lr e a d y  se le c te d  and th e  
f i r s t  seed orc hard  o f th is  sp ec ie s is  
plan ne d to  be e s ta b li s h e d  in  May o f 1980 .

The fo r e s t r y  p la nn in g  a t a l l  le v e ls  has 
to  be ve ry  lo ng rang e and th e  tr e e  im pro ve 
ment program  is  an examp le o f th is  ty pe 
o f p la n n in g . N a tio n a l fo re s t r y  p la nn in g  
has to  co n ti n u e  th ro ugh  and go beyond not 
o n ly  one change in  n a ti o n a l governme nt 
but s e v e ra l!  We ll de fi n e d  fo re s tr y  
programs are  re q u ir e d  as w e ll  as ded ic a te d  
pe rson s and a s p i r i t  o f co op e ra tion  a t a l l  
le v e ls  in  th is  g re a t n a ti o n a l e f f o r t .
I t  is  hoped th a t th e  cy pre ss g en e ti c  im pro 
vement prog ram w i l l  lend a ra y o f hope in  
th is  re spe c t and dem onst ra te  th a t th is  is  
p o ss ib le  in  Colom bia.
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COMPARATIVE STUDY OF THE FAUNA IN AN AREA REFORESTED WITH PINES AND 
IN A NON-REFORESTED AREA NEAR LA VENTA DE CAJ IB IO , CAUCA

Researc h Rep or t N° 40 December, 1978

By Jose Ig nacio  B orrero

SUMMARY

With  th e re fo re s ta t io n  o f p in e s , cy pr es s 
and euc alyp tu s in  Colom bia  has come a d i v i 
sio n o f op in io n co nc er ning  the e f fe c to f  thes e 
p la n ta ti o n s  on th e w i l d l i f e .  This  stud y was 
de sign ed  to  help  le a rn  whether th ese p la n ta 
ti o n s  a f fe c t  th e w i ld l i f e  or i f  th e w i ld l i f e  
w i l l  ad ap t to  th e m .a s  w e ll  as to  d is cover 
th e s ta te -o f-b e in g  o f th e fau na in  the stud y 
zo ne .

T h ir ty  ye ar s ago th e faun a was abundant 1n 
th is  re g io n bu t the en vironm en t has been 
changed r a d ic a l ly .  The o r ig in a l fo re s t  has 
dis appeare d, be ing re p la ced by a g r ic u lt u re  
and p astu re s. C u rre n tl y  th e are a is  consid 
er ed  h ig h ly  degraded fro m an e c o lo g ic a l p o in t 
o f vie w .

Researc h observ ation s ta ti o n s  we re es ta b li s h e d  
in  13 s it e s  re p re sen ti n g  th e d i f f e r e n t  h ab i
ta ts  th a t e x is t  In  th e a re a . 0 1 re c t ob se rv a
t io n ,  tr ap p in g  and hu nt ing were  emp loyed in  
id e n t if y in g  th e w i ld l i f e .  O v e ra ll , i t  was 
noted th a t only  thos e mammals surv iv ed th a t 
cox ild ad ap t to  a g r ic u lt u ra l,  c o n d it io n s . In  
th e degra ded remnants o f th e fo re s t  th a t  
rem ained , sm al l carn iv ore s  were  no t fou nd as 
had been ex pect ed. The to ta l-  number o f 
mammals sp ec ies id e n t i f ie d  was 12 o r ap p ro x i
m at ely  3 I  o f the o r ig in a l number th a t e x is te d . 
Of th e r e p t i le s ,  only  one l iz a r d  was fo und .
The most numerous group was th e b ir d s  (69 
spec ie s) bu t about 80% o f th e b ir d  sp ec ies 
have disa pp ea re d as w e l l .  The stud y was 
conducted  by p e rio d ic  v is i t s  to  th e ar ea  
over a per io d o f s ix  months during 19 78 .

Th ere was no ev id en ce  o f th e w i ld l i f e  adapting  
to  the pine  p la n ta t io n s . I t  was conc lude d 
th a t  a re fo re s te d  and a n o n -f o re ste d  farm  
co uld  no t be compared as f a r  as fauna is  
co nc er ne d,  only  one h a b it a t  w it h  an o th er.
Th ere sho uld  be a g re a te r  number o f sp ec ies 
pre se nt where th e re  is  a g re a te r  v a r ie ty  o f 
h a b it a ts . I t  is  ve ry  pro bab le  th a t  th e 
re fo re s ta t io n  w it h  e xo ti c  or n a ti v e  sp ec ies 
w it h in  which are  l e f t  are as  o f n a tu ra l veg e
ta t io n  would be th e most recommended method 
o f in i t ia t in g  a prog ram fo r  in cre asin g  w ild 
l i f e  po pu la ti ons.
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IN TRODUCTION

Since the beginning o f the ce nt ury , ex otic 
tr ee species and especia lly  pine s,  cypress 
and euca lypts have been pla nted In Colombia 
at d if fe re n t c lim ati c  le v e ls . Today the  
re fo re sta ti on  continues at an Increa sed scale , 
not on ly by pri vate  e n ti ti e s  wi th  commercial 
mo tives, but  also by pu bl ic agencies wi th  a 
de sire  to re fo re st or preserve areas which 
were de forested  pr ev iously by one cause or 
oth er . In dic ations ar e th at th is  a c t iv it y  
w il l continue  to In cr ea se .

Opinions about the e ffe c t of  th is  are divide d 
basic a lly  in two an ta gonis tic groups. The 
f i r s t  main tains th at  the ex ot ic  species which 
are  being used are  the on ly species  which w il l 
ach ieve the purposes mentioned and the second 
group wants to suspend the use of  these  
species because they  are damaging the en vi ro n
ment, especia lly  because the y are de stroying  
s o il s , water  and the fauna.

The two posit io ns, are of course ext rem es, 
and 1t  1s necessary to study In a more pr e
cise  form the pros and cons of both po int s 
of vie w,  given th at the p la nta tion of ex otic 
species  1s f i l l i n g  the needs fo r wood which 
the  country  Is  ur gently demanding and fo r 
which th ere does not apperar  to be a fe asib le  
substi tu te  at  the  moment.

M1th respect to the destr uctive or  cre ati ve  
e ff e c t on the  faun a,  I t  is  als o necessary to 
make more pr ec ise stu die s, looking  at  the  
p o s s ib il it ie s  of these same fo re st s being  
able to Increase the  fauna po pu latio ns , be i t  
wi th  nativ e or ex ot ic  tr ee  sp ec ies.

Important areas In the Departments of Cauca 
Ant loqu la , Cundlnamarca and Cdrdoba have been 
se lec ted by dive rse e n ti ti e s  fo r re fo re sta ti on  
and the reb y are  Im po rta nt  in th e ir  re la ti on sh ip  
to the  faun a,  which up t i l l  now has not been 
conside red .

This pre lim in ar y study co nsti tu te s , th en , a 
support  In understand ing the e ff e c t th at 
pla nt in g homogeneous fo re st s has upon the 
w il d li fe  and in definin g i f  th er e is  in  fa c t • 
an ad ap tatio n o f  the  fauna to th is  new type 
of fo re st or no t.

Based on the  ana lyses th a t are made, th en , we 
w il l be ab le to  conclude whether or not th is  
type of fo re st Is  noxio us, b enefi c ia l or  sim ply  
ne ut ra l concerning the w i ld l i f e .  Also i t  w il l 
serve to def in e whether the fauna is ri cher 
or poorer 1n the  pro per ties  o f Re forestad ora 
del Cauca, S .A .,  than in the neigh borin g areas 
th at are not re fo re ste d .

RETROSPECTIVE LOOK AT THE AREA

The hacienda San Jose and the  ad jo in ing farms 
th at were stud ied  du ring th is  pro je ct  are  
situate d In the lo c a li ty  known as the Venta de 
Caj ib fo  in the Department of  Cauca (see map).

66-326 0 - 8 1 - 1 8
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The al tit ud e above sea leve l Is 1,700 meters 
and the temperature 19 degrees C. According 
to Holdrldge 's cla ss if ic at io n the area Is 1n 
the humid subtropical fo rest  (bh-ST). I t  was 
orig in ally  covered by great oak forests (Quer- 
cus humboltiana) Intermixed with other valuab le 
wood species. The general aspect of these 
forests is represented 1n the residual for est 
that  1s conserved 1n a few places nearby.
Water was abundant and very pure, not only 1n 
the major rivers but also in the streams which 
are very reduced In th eir  flow  at present.
There are no studies of the flora  which would 
Indica te which species were to be found years 
ago, but one can prett y wel l ascer tain this 
from the collections which were made 1n 
nearby areas, such as La Capll la , only 30 
years ago. From the study of these co lle ct ions  
and reports I t  can be concluded that  the area 
was rich 1n fauna, mammals as well as bir ds .
Two facts give evidence to the past richness of 
the w il d li fe . F ir s t,  the people of the region 
dedicated much time to opening new lands for  
ag ric ul ture  and catt le  farming and sim ulta
neously produced charcol, which gives some 
Idea as to the quantity  of forest  tha t ex isted.  
Additional evidence comes from the fa ct  th at , 
during many years, the hunters were able to 
obta in enormous quantit ies  of deer, ouaguas, 
and other large mammals. Among the birds,  the 
turkeys and collared  morning doves offe red  
opportunit ies fo r permanent hunting, es pe cial ly 
the doves which congregated 1n huge numbers 
1n the then extense grain fi e ld s .
This author remembers th is  abundance of wild 
l i f e  since I had the opportunity  to v is it  the 
hacienda La Ca pl lla  In 1940. Because of this 
I can estab lish  a comparison between the 
exuberance of w il d li fe  In that  period and the 
lack, of 1t In the present.

PRESENT LOOK AT THE AREA
An overlook at the area between La Ca pllla  and 
the Venta de Ca jib lo shows us a region In which 
the or ig inal  forest  has to ta ll y  disappeared to 
make room for ag ric ul ture  and catt le  production. 
The area was to ta ll y  deforested  for grazing 
and for charcoal production and remained In 
pasture after the for est was removed. Currently 
the use of the area for ag ric ul tu re  or pasture 
Is very diminished.
The forest  was respected only along the length 
of the water courses, but the larger  timber 
was removed from these as w ell , leaving only 
a degraded residual fo re st.
Pastures are found which range from a few 
with cut grass to natural grazed pasture covered 
with poor species to larg e pasture areas covered 
with  bracken fern . In a few cases and along 
the fences, trees and bushes have been le f t  In 
place. Other areas, ce rtain ly  very few, are 
planted with small household gardens where the re 
1s co ffe e,  plan ta in , and f ru it  tre es . There 
may also be a l i t t l e  cassava or sis al grown.



263

Accordign to Information given by the loca l residents the area has been subjecterf to periodic burning caused by the railroad or by Individu als,  especial ly to control  the ferns,  which has brought on a considerable degradation of the hab ita t.
Today the area can be considered as highly degraded from an ecological point of view, with the forest gone and the w ild li fe  represertted by only a few to le ra nt  species and by only a few ind ividua ls In the case of the mammals and re p ti le s . The so ils  are Impoverished although there 1s no marked erosion process observable.

HABITATS 

Pine Forest
Al l the pine forests In the region are young and the older ones reach four years of age. The old es t, situated  in the San Jose farm are seven years old . The species used are a ll  of tro pica l or igin and the seed Imported to Colombia came from planta tions  established 1n countries which present sim ila r ecological conditions to our own and where the species had the best yie ld .
The greatest extension of  conifer  pla nta tions  Is within the farms San Jose, La Un16n, La Selva, Los Guaduales and El P it a l.  The peripherical areas are not planted to con ifers except for a few trees in the hacienda San Ga br iel, owned by the Spir itual Culture Foundation and which appears on the map with the number 13.
Eucalyptus Forests
The only pla nta tion found is on the San Jose farm. When the study was In it ia te d , th is was cut and is presently 1n a process of sprouting. I t  was not studied in connection with th is projec t. The small groups of eucalypts tha t were planted 1n other farms were also fe lled  during the time of  this study,  and they were not studied either.  Since there  was a very small to ta l area In eucalyptus they were not important In th is area anyway.
Native Forests
This occupies a very reduced I f  not Importan t part of the complex. I t  is rest ric ted to the hollows and water courses and Is 1n general secondary bushes and res idual trees of  poor form.

Scrub and Brush Forest
A large part  of the area that  Is seen covered with trees  1s in re a li ty  a highly degraded fo re st,  possibly forest  that  had been p art ia ll y  burned and la te r le f t  alone. These are areas in which the biggest trees can only be class if ied as bushes.
Bracken Fern
These are pastures, usually  ex ten siv e, that were Invaded by ferns and have remained this way for years. They occupy an Important
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are a In  the re gion .
Common Pastures
These occupy a la rg e pa rt  of the ar ea. These 
were In it ia te d  when the  fo re st was removed, 
some were f i r s t  cu lt iv ate d  fo r a while  and 
then maintained as pas ture by periodic  clea ning  
of the  fern s and bushes th at  tr y  to re in va de .
The grass Is  low and the quanti ty  of c a tt le  
th a t graze 1s reduce d.

Cut-g rass Pastures
These occupy a small ar ea . They co ns is t of  
pastu res where the so il  has been dis ced and 
then seeded to t a l l  grasses which are cut fo r
green fodd er. No ot he r ve ge ta tio n 1s pe rm itted  ,to grow 1n these f ie ld s .

Oth er Crops
Temporary crops of corn and cassava can be 
observed as we ll as permanent fi e ld s  of  s is a l,  
but a l l  these occupy a small ar ea .

Gardens and Orchards
Around a l l  the houses can be found small p la n t
ing of co ffe e wi th  legume tree s fo r shade, some 
f r u i t  tr ees , and p la nta in s . The to ta l area 
covered Is very sm al l.

PROCEDURES FOR STUDY

Observa tion Stat ions
In orde r to have a panoramic view of  the v e rt e 
br at e w il d li fe  and It s  ec olog ical  d is tr ib u tio n , 
ty p ic a l places were se lected  fo r making sam
pl ings  and observa tions of w il d l i fe  du rin g th is  
research  p ro je ct.  As can be seen In the map,
13 s it es  were se lected  which are denominated 
as st at io ns 1 to 13.

With in the  area  of Company pro pert ie s , obser
va tio ns  were made In  the  pine fo re st s as wel l 
as In the ot he r types o f ve ge ta tio n near the 
bou ndaries  of the farms so th at these boundary 
areas would be re pre se nta tive  o f both the 
fo re st ed  farms and of  the  co nd iti on  of the 
neigh borin g farm s. I t  was planned to  sample 
the b ir d s , mammals, amphibians and re p t il e s . 

Systems
Working systems were employed In th is  case 
which were recommended fo r th is  type o f stud y,  
namely: D irect ob se rv at io n, hunting and tr ap p in g .
For stu dying  bir ds  and fl y in g  an im als,  nylon 
nets were used which were hung 1n the  fo re st 
ar ea s.  The bir ds  caught were examined fo r 
Id e n tif ic a ti o n  and af terw ards  set fr e e .
Dur ing the  per iod when the net were being used 
(d ay li g h t hours) tr ip s  were made through the  
f ie ld  wi th  blnocu lar s and a te lesc oo e look ing a t places  which could be seen ea s il y  from a d is 
tanc e.  Simultaneou sly , the  species th a t were 
Impossible to Id e n ti fy  d ir e c tl y  wi th  lenses  
or  th at had not been cap tured 1n nets  due to 
th e ir  high er  l i f e  zone In the  tree s were shot 
fo r Id e n t if ic a ti o n .
For stu dying  the mammals,traps were se t;  ra t 
tra ps  and small  mammal li v e  trap s made of  wire
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sta tions  and le f t  there during periods of 
a week. The maximum number of traps set  at 
a time was 150, the minimum was 43. These 
trap s,  obviously, work day and nig ht.

To Id enti fy  larger  mammals, which are today 
very few, a search was made for tra cks, 
food k i l l  sp oils,  fecal mat er ia l, or any 
other 'Indic ation  which would aid 1n Id en ti
fi cation . Forested areas were visi ted as 
well In the night with the use of lanterns .
By the same manner, as much Information as 
possible was obtained from the houses of 
the loca l reside nts, which are few In the 
are a, and from hunters in the area, the 
ma jor ity  of  which could give l i t t l e  help.
These methods were Iden tic al  for the forested 
areas, natura l and pine, the same as in the 
pastures. I t  1s worthwhile noting In the 
case of the bats,  which are flying mammals, 
that  the nylon nets were used at night the 
same as they were used fo r bir ds.

DISCRIPTION OF THE OBSERVATION STATIONS
As can be seen In the attached map, some of 
the sta tions  were located in boundary areas 
so that  the captures and accounts would 
serve to es tab lish cle ar ly  what was the 
diffe rence between a refore sted farm and a 
non-forested farm with respect to the fauna, 
which Is the stated purpose of  this research. 
Sta tion NJ 1
The area around the house at San Jose with 
an extension of 200 meters, but not the pine 
forest  the other side of the road.

Sta tion N° 2
A pine pla ntat ion with several species.
Sta tion N* 3
A degraded or ig in al  fo rest  in which there  
are s t i l l  some old larg e tre es ; this woods 
runs along a small stream.
Sta tion N° 4
Scrub 'fores t area which runs along a creek; 
there are few large tree s.  This type connects 
to that  of N° 3. Large areas along the edge 
of the woods is covered by ferns.
Sta tion N* 5
This Is a secondary res idu al forest  which 
borders on a creek. On the opposite side , 
on the property  of  Guillermo Cobo, are 
some large oak tre es .
Sta tion N° 6
A pure pine forest  from the ra ilr oa d to the 
boundary with Humberto Muhoz.
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Sta tion N* 7
Situated 1n the property of 6u1llermo Cobo.
I t  1s a residual oak forest  which runs along 
the creek. Undoubtedly 1t 1s the best residual 
fo rest  1n the area and which has the most 
fauna.

Sta tion N* 8
Corresponds to a narrow str ip  of res idual 
forest  tha t runs par allel  to a creek which 
separates 1t from stat ion N* 3. At the time 
of writ ing this report  th is  woods was fe lled 
leaving only the larger  tree s.

Sta tion N* 9
This 1s a wide str ip  of res idu al forest  and 
brush which runs around a creek.  This zone 
Is located on the property of  Domingo Cuculiame 
and touches tha t which 1s 1n stat ion 10.

Sta tion N° 10
Corresponds to an extension of  pines which 
touches sta tion N° 9 and the property  of 
Pedro Cuculiame.

Sta tion N° 11
An orchard around the old fie ld -h ou se , formed 
by a semi-abondoned coffee plant at ion,  some 
legume tree s,  pla ntains , orange and avocado 
tree s.  Adjacent to the coffee had been a 
previous corn f ie ld , now cu lti va ted and more- 
or-le ss  Clean. Around these pastures are 
res idual forests overtop of  the creeks and 
a wide zone of scrub forest  that  extends to 
La Cap ll la .

Sta tion N* 12
Formed 1n par t by the hacienda of Guillermo 
Haseck. I t  has a small orchard near the house, 
with co ffe e,  pla nta in and legumes. There 1s 
a small pla nta tion of s is a l,  some pastures, 
with brush, and an extensive area covered 
with  scrub fo re st . In the lower parts of the 
scrub fo rest  near the creek I t  1s denser and 
has larger  tre es .

Sta tion N* 13
This Is the hacienda San Gab riel , property of 
Spir itual Culture Foundation. Near the road 
1s a str ip  of pine and cypress.  A str ip  of 
res idual forest  separates this farm from the 
Company lands. The In te ri o r of  the farm has 
some pastures which were not v is ited  as part 
of  th is  st at ion.

CONSIDERATIONS CONCERNING THE STATE OF THE 
WILDLIFE IN THE PAST AND TODAY

Looking at the region as a whole one has the 
sensation th at.  In sp ite  of the des truction 
of  the or ig inal  habitat observable everywhere, 
which has been more Intense 1n the last  fo rty 
years , the presence of small patches of 
or ig in al  forest  would be su ff ic ie n t to preserve
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many native species ch ara c te ri s ti c  of th is  
environment.  However, I t  1s not th is  way.

In the  case o f the mammals, th is  group has 
been destroyed in at le ast 97S, l . e .  the 
only  species th at su rvive are those  which 
can m ult ip ly  under co nd itio ns  of  a g ric u l
tu re  or  cut fo re s t.  The la rg er species  
such as the  deer ( Mazama sp .)  and the 
guaguas ( Cuniculus pacaT have to ta ll y  
disappeared due to un co ntro lle d hu nt ing.  
Species such as the  fox ( Duscicylon tho us) 
and the weasel ( Mustela fr e n a ta ) ,  due to 
the redu ct ion in  th e ir  k i l l ,  being carn i
vo res,  and species  such as the ar mad illo 
( Dascypus no ve nc inctus ) and the porcupine 
( Ech inopro cta re fe sc en s) are found in 
reduced numbers, due to the lack  of organisms 
In  the so il  as so ciated  wi th  fo re st s and cro ps . 
The opossum ( Didelph is m ars upla lis) is  abun
dant as Is  als o the common ra t ( Ratus norve - 
gl cu s) . Also  abundant numerical l y  are the  
b a t s ( C hiropte ra ) but the number of species 
Is  ve ry - Few.

Given the  presence of  those fo re st and scrub 
fo re st s th at were mentioned e a r l ie r ,  i t  was 
hoped to find, some quanti ty  of  less er  c a rn i
vores (Insectlvore s and marsu pials)  as we ll 
as ro de nt s,  but  the  evidence was to the con
tra ry . In sp ite  of lo ca ting 150 tr ap s , not 
one In div id ual was caught and not even the 
baits were robbed , which in dic ate s th at the  
ex is ting  po pu latio n is ex tre me ly low or 
absent In these fo re sts . The author  is  
In clined to be lieve th at  the  po pu lat ion 
1s very low ra th er than completely absent.

The on ly rod ents th at were found In  numerous 
po pu lat ions  were the squ ir re ls  (Sci urus

Sra nate nsi s ) and the  ra bb its ( Sylvi lagu s 
r a s i1 lensTs ) . Th is la t te r  has po ss ib ly  

Inc rea sed ra th er than dimin ishe d,  sin ce the  
redu ct ion of the  fo re st and the Increa se  In 
pastu re 1s a b e tt e r h ab it a t fo r the ra b b it . 
These two mammals and some birds such as the  
part ridge cou ld suppor t a medium po pu latio n 
of  foxes and we as les , which are th e ir  natu ra l 
pr ed ator es . I t  appears th at the po pu lat ion 
of w ild ca ts  1s als o Im po rtan t. In summary,
1t  can be concluded th at the  mammals have 
been ne ar ly  e lim in ate d.

The bi rd s c o n s ti tu te , witho ut any doub t, the  
most numerous group,  even though at le ast 
80X of the  o rig in a l species have been e l i 
minated from the  re gio n. The species  ch arac 
te r is t ic  of mature fo re st habitat s have 
disappea red co mp letely  and those  birds su rv ive 
which have the  widest spectrum or ad a p ta b il it y  
to  h a b it a t.  On the ot he r hand, some species 
which did  not ex is t in the fo re st hab itat 
pr ev ious ly  now appear In  the new ag ri c u lt u 
ra l hab it a ts .

However, a l l  habitat s are so degraded th at  
even fo r the species th at pers is t th e ir  
po pu lat ions  in most cases are  very  reduced. 
Here are missing manyspecies which undoubtedly 
ex is t 1n ot he r pa rts of  the  country  and sub
s is t under a s im ila r physlonomy.



In sp ite of  the e f fo r t  made. I t  was not po ss ib le 
to lo ca te  re p ti le s  of any ki nd, save fo r one 
smal l li za rd  Id e n ti fi e d  as An olls a n to n ll . 
Although I t  1s said th at th er e are  snakes.  I t  
was not possible to find any , nor ob ta in  any 
from lo ca l workers . Some farm ers  Interv iew ed  
commented th at  i t  had been years  sin ce they 
had seen any snakes.

Since I t  was not con sidered Im po rta nt  fo r th is  
stud y,  no co llections were made of  amphibians 
or f is h . The amphibians 1n any case are reduced 
to a few small frogs species th a t are abundant 
along the water courses and o f the fi s h  there 
are on ly a few ti n y  sp ec ies.

In summary, I t  can be said with ou t any fe ar,  
th at the w il d li fe  In general has been severely 
ca st ig at ed  and th at  the  regio n supports a 
po pu lat ion ext rem ely  dim inished 1n both number 
of species and In number of In d iv id u a ls .

ADAPTATION OF NATIVE ANIMAL SPECIES TO THE 
PINE FORESTS

There ex is ts  no evidence to In dic ate  any pro
cess of adaptatio n of the  lo cal animals to 
the pine  fo re sts . An In te nsi ve  observation  
du ring a day and a ni gh t and the comp ila tion 
of data from the lo ca l people gives su ff ic ie n t 
assurance th at  there 1s no ad ap ta tio n tak ing  
pl ac e.

Now and then , passing through the pine s,  a 
hawk can be seen ( Buteo m agnlrostr is ) fl y in g  
along an opening or fi reb re ak . These are  
sim ply  In div id uals  th at have found these pa th-  . 

.ways adecuate fo r th e ir  In div id ual a c t iv it ie s , 
but I t  cannot be said th at th e species 1s 
ada pted. The ce rrajas  or  quinquinas ( Cyanocorax 
yncas) can be found at times In the pine pla nta 
ti o n s , but are normally found In the  na tural 
fo re s t.  This could not be al lege d adaptatio n 
e it h e r . I t  Is  possible th at they find some 
food te m pora ri ly , such as la rv ae  from insects 
th at are aff ecti ng  some tree s or th at use the 
pines fo r crossing from one woods to anoth er.
The doves of  the genus L e p to ti ll a  are occa
sio na lly  found In the pine s,  towards the edge. 
Possibly the presence of an open understory  
a tt ra c ts  them, but since th er e Is  no food . I t  
would not be c la ss if ie d  as adap ta tion. The 
bl ac kb ird s (Turdus fu scate r) fre cu en t the 
edges of  the pine s,  presumably because they 
li k e  to perch on the  tips  o f the highest tr ees , 
but th is  1s not ad ap tatio n e it h e r .

F in a ll y , there were some porcupines ( Ech1n oprocta) 
which ea t the bark of the  cypress. Due to 
th e ir  diminished  number th is  cannot be ca lle d 
ad ap ta tio n,  but 1t  would be wo rth wh ile  to 
check th e ir  freq uency and the amount o f damage 
done because here exis ts  a pote ntia l pest 1n 
the presence of a co ns iderab le amount of food 
and a low de ns ity  of pr ed ator s.

The bats did not use the pines as a pla ce to 
slee p,  th is  fa ct confirmed from the lack  of 
bats captured in the  nylon nets le f t  a t nig ht 
In the  pine s,  but th at  were capture d In nets
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at the edges of  the same pla nta tions. Vis ual 1 
ob se rvat ions  did  not In dic ate  any bats  at 
nig ht In  the pines e it h e r . I t  should be 
po int ed  out however, th at In Pledras Blancas, 
A ntloqula , an owl (As1o sty glu s) did li v e 
permanently 1n a mature pine fo re st and 
feed exclu siv ely  on ba ts . Anyway, th at  was 
1n a mature fo re st and th is  1s a young pl an 
ta ti o n .

The conclus ion  de riv ed  from th is  1s th at up 
t i l l  now th ere Is  no form of ad ap tatio n of 
the native ve rteb ra te s to the planted fo re s ts .

DIFFERENCE BETWEEN A REFORESTED FARM AND A 
NON-FORESTED FARM WITH RELATION TO THE WILD
LIFE THAT BOTH SUPPORT

There 1s no doubt th at the d if fe re nce Is 
s ig n if ic a n t, as can be seen 1n the graphs 
th at dem onstrate the d is tr ib u ti o n  of animals 
w ith in  the  area 1n ge ne ra l. Looking at  the 
column PINES, th ere are  few species  recorded 
and 1n the m ajo ri ty  of  the cases these were 
seen In  an ac cide nt al  form . When the fo re sts 
ma ture, produce seed and permit the  growth 
of an un de rstory the s it ua ti on  should vary 
somewhat, although a co nsiderab le Increase 
1n the number of species is not expected .

In some no n- forested  areas the number of 
species of  fauna 1s even lower than fo r the 
pi ne s,  fo r example. In the  bracken fe rn .
As I t  1s , a re fo re ste d and a no n-forested 
farm cannot be compared, only one hab itat 
with an ot her . A nativ e fo re st can be compared 
with a pin e fo re st or  a scrub fo re st wi th a 
fe rn  f ie ld .

I t  1s ev id en t th at there should be a gr ea te r 
quanti ty  of species in the  area where there 

more d iv e rs if ic a ti o n  of  hab it a ts .

RECOMMENDATIONS

I t  1s recommended to continue the policy of 
pr es erving  areas of na tiv e fo re st w ith in  the 
co n if er pla nta tions and sin ce th is  Is  being 
done, 1t  would als o be convenien t to pl an t 
In  the se fo re st s a certain  quanti ty  of 
native tree s which produce f r u i t  or  flowe rs 
which could a t tra c t  w i ld l i fe ,  1n orde r to 
cr ea te  a ri ch e r hab itat from the stan dp oint 
of food. I t  would also  be ad visa ble to in 
troduce some mammal and bi rd  species th at 
have been el im in at ed due to un co nt ro lle d 
hu nt ing,  and which would ho pe fu lly  m u lt ip ly 
on th e ir  own. The in te rm ix ing of  pin e and 
nativ e hardwood fo re st s as we ll as open 
fi e ld s  could produce a gr ea t quanti ty  of 
deer such as Odocolleus vl rg in la nus and 
othe r an im als.

Th ink ing  about the  fu tu re  of these fo re st s 
and be fore  th er e Is  a th re at of plagues or 
Inse cts with ou t na tura l contr o ls , I t  would 
be prudent to study the p o s s ib il it y  of 
tr anspla nting some an imals, po ss lb ly  b1 rds, 
ty pic a l of a mixed h a b it a t,  which would have 
the wel l de fin ed  func tio n of consuming 
plagues and fr eein g the fo re st of  them.
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I t  Is  worth remembering the fo llow in g: The degradation  of  the environment In the  regio n has reached such a co nd ition  th at th ere 1s p ra c ti c a ll y  nothing le f t  to  defend or los e and th at  some a r t i f i c ia l  fo re st s which are  va luab le and more -s o  than any ot he r crop 
1n the  ar ea , should be defended ag ains t any diseas es which a ffe c t or could a ff e c t them 1n the fu tu re . Since chemicals are expensive  and at  times Impossible to ap pl y,  tho ugh t should be given to methods which tend to s ta b il iz e , In a pr ev en tiv e manner,  the new habit a t cre ated by man. I t  should also be 
made c le ar th at th is  1s not to  suggest a rash  o f species In troductions, but ra th er  to  make ca re fu l stud ies  o f these th at are the  most recommendable fo r tr anspla nting.
I t  Is  very  po ssible th at the  pra ctice of  pl an ting  homogeneous fo re sts  with  na tiv e or ex ot ic  sp ec ies,  w ithin  which are  respec ted  size ab le  areas of  native  lo ca l ve ge tatio n and the  co nd itio ns  of  lo cal habitats  fo r the  fauna are  Improved, w il l be the  best system, or one of  the best recommendable fo r In it ia t in g  a program fo r Improving the  w ild l i fe ,  so Indisp en sa ble in  our co un try .
I t  should also be observed th a t th is  Is  not only a problem fo r the  Company, but fo r a ll  of Colombia in  re fo re s ta ti on  programs.

TRANSLATED BY

U1ll1am E. Ladrach
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Mr. L ad rach . We maint ain an open door policy with respect to 
forest ry and forest research. We show visitors our work by means 
of field tours,  through annual meetings, an d by g iving an average of 
30 conferences on forestry or  ecology each year.

Forest gene resource conservation in Central America. In chapter 8 
of the Interagency Task Force Report, one of the medium-term goals 
“* * * for preservation and study of representa tive and unique for 
ests * * *” ha s di rect application for tropical  refores tation now.

The prim ary need on th e world market is fo r coniferous  fibers. The 
conifers  are also a group of species which are capable of growing on 
marg inal sites, wornout farmland, and on eroded s oils; precisely what  
is needed for reforestation in many tropical areas.

Wit h the increased in terest in tro pical refores tation, Centra l Amer
ica has become an invaluable source of tropic al seed to carry out such 
programs. W ithou t immediate measures to preserve some of these pine 
areas, tropic al forests worldwide could be seriously handicap ped by 
a lack of seed to meet reforestation goals and by the long-term loss 
of as yet un proved species and good genotypes.

In  May of this year, the Central America and Mexico Conifer  Re
sources Cooperative (CA MC OR E),  was formed between North Caro
lina Stat e Univers ity and several forestry  companies, including ours, 
to preserve, test, and utilize the coniferous resources of Centra l Amer
ica and Mexico to increase the productivity of  tropica l and  subtropical 
forest lands. This is the first  time tha t the forest in dustry has initia ted 
an in terna tional gene preservat ion program.

Howevei, there are still not enough qualified personnel or fun ds di
rected at this  problem, given the urgency of the situat ion. Research 
on species identification and testing , funded by scholarships or study 
gran ts from the United States, would be most valuable. Additio nal 
efforts to help perserve good genotypes throu gh the fo rmation  of local 
forest preserves, seed banks, gene preservation plant ings in other 
regions of the world would be invaluable in improving tropica l re
forestation .

A bilat eral forestry  development center. The Intera gency  Task 
Force Report describes the tropic al forestry efforts of several nations,  
includin g the Commonwealth Forestr y Ins titu te, C FI,  in Oxford, En g
land, which has long been a world leader in tropica l forest ry.

I urge tha t the United States develop something simila r to this 
organization. A team of U.S. fores try experts should be avai lable to 
work on world tropical  fores try problems. They should have facilities 
for research, travel, and pu blication, and be closely associated with any 
U.S. forestr y schools.

Education. In education, the National Univer sity at Medellin, Co
lombia, and Michigan State University  were part of the point  4 pro
gram between 1952 and 1959. MSU sent professors to  Medellin for 2- 
and 3-year periods, and Medellin sent students  to  M SU for advanced 
train ing. A program of professo r and stude nt interchange valuable 
so tha t U.S. as well as foreign s tudents  could do research in the  tropics 
and earn a degree at a U.S. university . Forestry scholarships  would 
be a necessary pa rt of such a program.
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Fir e control and -fire management. One topic underemphasized in 
the Interage ncy Task Force Report involved fire control and fire man
agement. Fi re is a basic land-clearing tool for subsistence agriculture. 
Continued burning of agric ultura l and pasture lands combined with 
overgrazing and other soil management practices results in  soil degra
dation. These same burnin g practices  are a thre at to reforestation  
efforts.

The United States ’ recognized expertise in fire prevention and fire 
suppression should be made available to tropical countries by means of 
the transl ation  and distr ibutio n of reports, and throu gh technical 
assistance in the area of personnel tra ining, regional organization, and 
fire prevention.

Nonforest problems associated with  tropical  deforestation: Pop u
lation pressure on fore st land. One is population  pressures on forest 
lands. In  Colombia, 90 percent of all forest destruction is due to agr i
cultu ral clea ring practices by colonists. In the city of  Armenia, Colom
bia, there is a monument to the ax, a symbol of development and 
progress, which stands to this day. Land reform laws do not distin
guish between forest and agri cultural  use. The Government person
nel tha t administer  land reform and those th at administer the national 
forests often do not agree on land  development problems.

We ne ed: (1 ) coordination o f tr adit iona l la nd reform programs for 
agric ultura l use with more recent forest conservation and preservation 
programs at a national level; (2 ) detailed studies of forest soils to 
determine thei r adaptabil ity to agric ultura l use before permitting  
colonization; and (3 ) a concentrated effort to convert colonists from 
clearing  everything, to establishing integral forest and agric ultural 
management programs. This can be achieved throu gh better small 
farm management programs, and programs which give incentives to 
forest conservation at a homestead level.

Agricultural, pressures on fores t land. The single most important 
factor in forest destruction is the pressure to  open more land for agr i
cultu ral production. A progr am of ferti lizer subsidy an d distribution 
would reduce the ra te of deforestation by m aking already-c leared land 
more productive.

Typical ly, when land  is depleted of soil nutr ients  and will not  sup
port  crops, it is converted into  pasture. Final ly, when catt le production 
falls to less than  one head per 6 acres, the land is abandoned. People 
in these areas are forced to migrate  into the city  or into other areas to  
search for  work. The reforestation of such areas will create needed jobs 
immediately.

In  Venezuela, the Government refo restation  agency will plan t a p ri
vate farm and manage the plant ation  without cost in areas of severe 
soil degradation. Such programs of landowner assistance are a valu
able means of soil recuperation and should be extended. Coupled with 
available and inexpensive fertilize rs, this would go far to reduce the  
rate of deforestation and promote better la nd use.

Similarly, Carton de Colombia began reforestation efforts in 1969, 
near Popayan, in an area with almost no previous reforestation, on 
marginal agricu ltural  land. We also promoted reforesta tion by other 
landowners throug h a policy of  below-cost sale of tree seedlings from



our nurseries and the development of a local forestry  corporation. 
We are  also involved in the  formulation of forest ry loans and incentives at the national level.

Through our encouragement just 10 years later, other priva te land- 
owners planted jointly more area near Popayan than  we did for the 
first time. This is one example of how U.S. forest indus try in the tropics 
can encourage reforestation activities. This  type of work should be increased.

Thank you for this opportun ity to testify.
[The prepared statement of William Ladrach fo llows:]

P repared Sta teme nt  of W illiam  E. Ladrach, Carton de Colom bia, S.A. 
Cal i, Colombia

INTR OOUCTION

S in c e  19 73  I have  w o rk e d  f o r  C a r to n  de C o lo m b ia , a p u lp  an d p a p e r 
co m pa n y , w h ic h  s u p p l ie s  th e  C o lo m b ia n  n a t io n a l  m a rk e t w i t h  p a c k a g in g  
p r o d u c ts .  C o n ta in e r  C o r p o r a t io n  o f  A m e ric a  m a in ta in s  c o n t r o l l i n g  
o w n e rs h ip  o f  C a r to n  de  C o lo m b ia .

My te s t im o n y  is  based  up on my kn o w le d g e  o f  t r o p ic a ,  f o r e s t r y  in  
C o lo m b ia , n o r t h e r n  S o u th  A m e r ic a  an d C e n t r a l  A m e r ic a ,  and  a ls o  on  my 
c o n t a c ts  w i t h  i n t e r n a t i o n a l  e x p e r t s  in  t r o p ic a l  f o r e s t r y .

F i r s t  o f  a l l ,  I w o u ld  l i k e  to  com mend th e  U .S . I n te r a g e n c y  Task F o rc e  
on  T r o p ic a l  F o r e s ts  f o r  t h e i r  R e p o r t .  I t  is  a w e l l  b a la n c e d  d ocum en t 
t h a t  b r i e f l y  d e s c r ib e s  a c o m p le x  t r o p ic a l  f o r e s t r y  s i t u a t i o n  w o r ld 
w id e  and  la y s  a good fo u n d a t io n  f o r  f u r t h e r  w o rk .

My te s t im o n y  is  d iv id e d  in t o  th r e e  p a r t s :  f i r s t ,  a b r i e f  d is c u s s io n  
o f  w h a t is  b e in g  don e in  f o r e s t r y  by  C a r to n  de  C o lo m b ia , s e c o n d ly  a 
d is c u s s io n  o f  f o r e s t  m anagem ent p ro b le m s  a s s o c ia te d  w i t h  t r o p ic a l  
d e f o r e s t a t io n  and  r e f o r e s t a t i o n ,  an d f i n a l l y ,  n o n - f o r e s t  p ro b le m s  
a s s o c ia te d  w i t h  t r o p i c a l  d e f o r e s t a t io n .

WHAT IS BEING DONE IN FORESTRY BY CARTON DE COLOMBIA

C a r to n  de C o lo m b ia  began m a k in g  p a p e r f o r  th e  lo c a l  p a c k a g in g  m a rk e t 
in  19A4 u s in g  w a s te p a p e r  as th e  s o le  ra w m a t e r ia , .  T oday we c o n t in u e  
to  be th e  m a jo r  u s e r  o f  w a s te p a p e r  in  C o lo m b ia , p r o c e s s in g  o v e r  50X  
o f  a l ,  w a s te p a p e r  c o l l e c t e d  n a t i o n a l l y .

In  ,9 5 9 .  b eca u se  o f  an  i n s u f f i c i e n t  s u p p ly  o f  w a s te p a p e r  to  m eet lo c a l  
p a c k a g in g  dem ands, C a r to n  de  C o lo m b ia  began to  m a n u fa c tu re  w o o d p u lp  
th ro u g h  i t s  s u b s id ia r y  co m pa n y , P u lp a p e l ,  S .A . Th e p u lp w o o d  f o r  t h i s  
m i l l  co mes  p r im a r i l y  fr o m  th e  t r o p ic a ,  r a i n f o r e s t  a lo n g  th e  P a c i f i c  
C o a s t w he re  th e  r a i n f a l l  a v e ra g e s  70 00  mm. (2 3  f e e t )  p e r  y e a r .  N ear 
th e  c i t y  o f  B u e n a v e n tu ra  we a ls o  have  lo g g in g  r i g h t s  on a g o v e rn m e n t



c o n c e s s io n  o f  6 0 ,0 0 0  h a . (1 5 0 ,0 0 0  a c r e s . )  We w ere  th e  f i r s t ,  an d u n t i l  
r e c e n t l y ,  th e  o n ly  co m pany In  th e  w o r ld  t h a t  has  bee n a b le  to  p ro d u c e  
a u n i fo r m  p a p e r p r o d u c t  fr o m  m ix e d  t r o p i c a l  h a rd w o o d s . O f th e  more 
th a n  2$ 0 t r e e  s p e c ie s  c l a s s i f i e d  in  t h i s  r e g io n ,  we use  a l l  b u t  a v e ry  fe w  in  o u r  p u lp  m i l l .

Th e r a i n f o r e s t  is  c l e a r c u t  by means  o f  c a b le  lo g g in g  s y s te m s  w h ic h  
do  n o t  d e s t r o y  th e  s u r fa c e  s o i l ,  a c c o r d in g  to  a 30 y e a r  mana gem en t p la n  
and u n d e r  g o v e rn m e n t s u p e r v i s io n .  B ecause  o f  o u r  lo g g in g  m e th o d s , t h i s  
f o r e s t  r e g e n e ra te s  i t s e l f  n a t u r a l l y  fr o m  se ed in  th e  s o i l  an d fr o m  
s p r o u t s .  Th e n a t u r a l  r e g e n e r a t io n  in  t h i s  a re a  has bee n p ro v e n  s u p e r io r  
to  any p la n t in g  te c h n iq u e  th ro u g h  c o n t in u in g  r e s e a r c h .  O r. T im  
W h it m o re , w o r ld  re c o g n iz e d  b o t a n i s t  w i t h  th e  O x fo rd  U n i t  o f  T r o p ic a l  
S i l v i c u l t u r e ,  s ta te d  t h a t  o u r  c a b le  lo g g in g  m e th o ds  a re  among  th e  b e s t 
lo g g in g  sys te m s  t h a t  he  ha s seen  in  use  in  th e  t r o p i c s ,  in  t h a t  th e y  do 
n o t  d e s t r o y  th e  s o i l  s u r fa c e  and  a ll o w  f o r  a b u n d a n t n a t u r a l  r e g r o w th .

in  1 96 9 , C a r to n  de C o lo m b ia  began  a r e f o r e s t a t i o n  p ro g ra m  w he re b y  we 
a re  p la n t in g  t r o p i c a l  t r e e  s p e c ie s  on  m a rg in a l o r  w o r n - o u t  fa r m la n d .
To d a te  we have  p la n te d  1 1 ,0 0 0  h a . (2 7 ,5 0 0  a c r e s )  p r im a r i l y  w i t h  
t r o p i c a l  c o n i f e r s ,  as  a mea ns  o f  r e p la c in g  im p o r te d  l o n g - f i b e r  p u lp  
w i t h  a n a t io n a l l y  p ro d u c e d  f o r e s t  p r o d u c t .

In  1 97 3 , C a r to n  de  C o lo m b ia  i n i t i a t e d  a fo rm a l f o r e s t  r e s e a rc h  and 
d e v e lo p m e n t p ro g ra m  w h ic h  to d a y  has a b u d g e t o f  U S $ 2 4 0 ,0 00  o r  I 6 i  o f  
th e  t o t a l  n o n - c a p i t a l  f o r e s t r y  b u d g e t o f  th e  Com pany.  D r . B ru ce  Zobe l , 
w o r ld  re c o g n iz e d  f o r e s t  g e n e t i c i s t  and  p r o f e s s o r  e m e r i tu s  o f  N o r th  
C a r o l in a  S ta te  U n i v e r s i t y ,  has c a l l e d  th e  f o r e s t  r e s e a rc h  p ro g ra m  o f  
C a r to n  de C o lo m b ia  one  o f  th e  b e s t  in  in d u s t r y  in  a l l  L a t in  A m e ric a  and 
second  o n ly  to  a B r a z i l i a n  co m pany w h ic h  is  c o n s id e r a b ly  l a r g e r .  Ou r 
re s e a rc h  in c lu d e s  n o t o n ly  p l a n t a t i o n  s t u d ie s ,  b u t a ls o  s tu d ie s  o f  •
fa u n a ,  e r o s io n  c o n t r o l ,  f i r e  c o n t r o l ,  n a t u r a l  r e g e n e r a t io n  o f  th e  
t r o p i c a l  r a i n f o r e s t  and  s p e c ie s  c l a s s i f i c a t i o n .  We a re  d i r e c t i n g  f o r e s t  
g e n e t ic  re s e a rc h  w h ic h  in c lu d e s  p a r t i c i p a t i o n  by  INDERENA (C o lo m b ia n  
F o r e s t  S e r v ic e )  and  by th e  p u b l i c  u t i l i t i e s  co m p a n ie s  o f  B o g o ta , C a li  
and M e d e l l in .  In  a d d i t i o n  we have  d e s ig n e d  a f o r e s t  g e n e t ic s  c o u rs e  
f o r  th e  U n iv e r s i t y  o f  T o li m a  and  have  w r i t t e n  a book to  s e rv e  as a t e x t  
f o r  t h i s  c o u rs e .

Th e Comp any f o r e s t  r e s e a rc h  r e p o r t s  a re  w r i t t e n  in  b o th  S p a n is h  an d
E n g li s h  an d a re  d i s t r i b u t e d  to  25 n on -c o m p an y  s c i e n t i s t s  w i t h i n
C o lo m b ia  an d to  30 o t h e r  s c i e n t i s t s  w o r ld w id e . Th e U n i v e r s i t y  o f
O x fo r d ,  E n g la n d , a sked  us f o r  p e r m is s io n  to  in c lu d e  th e s e  r e p o r t s  in  
t h e i r  F o re s  t  r y  A b s t r a c t s , th e  la r g e s t  f o r e s t r y  in d e x in g  s e r v ic e  in  th e  
w o r ld .  T h ro u g h  F o r e s t r y  Ab s t r a c t s  th e s e  r e p o r t s  a re  now a v a i la b le  to  
f o r e s t  s c i e n t i s t s  in  a l l  c o u n t  r  i e s .

C a r to n  de  C o lo m b ia  m a in ta in s  an  "o p e n  d o o r "  p o l i c y  w i t h  re s p e c t  to
f o r e s t r y  an d f o r e s t  r e s e a r c h . We sh ow  v i s i t o r s  o u r  w o rk  by  me ans o f
f i e l d  t o u r s , th ro u g h  a n n u a l m e e t in g s  and  by  g iv in g  an a v e ra g e  o f  30 
c o n fe re n c e s  on  f o r e s t r y  o r  e c o lo g y  each  y e a r .  We f e e l  t h a t  t h i s  
p o l i c y  ha s be en v a lu a b le  f o r  s t im u la t i n g  r e f o r e s t a t i o n  in  C o lo m b ia  in  
g e n e r a l ,  f o r  im p ro v in g  th e  co m pany im ag e l o c a l l y ,  and  f o r  a d v a n c in g  th e  
s c i e n t i f i c  k n o w le d g e  o f  t r o p i c a l  f o r e s t r y  w o r ld w id e .



FOREST MANAGEMENT PROBLEMS ASSOCIATED WITH TR OP ICAL  DEFORESTATION ANO 
RE FO RE STAT ION.

F o r e s t  Gene R e s o u rc e  C o n s e r v a t io n  In  C e n t r a l  A m e r ic a

In  C h a p te r  8 o f  th e  U .S . In te r a g e n c y  T ask  F o rc e  R e p o r t on T r o p ic a l  
F o r e s ts  one o f  th e  m e d iu m -te rm  g o a l s " . . . f o r  p r e s e r v a t io n  and  s tu d y  o f  
r e p r e s e n t a t i v e  and u n iq u e  f o r e s t s . . . "  ha s d i r e c t  an d im m e d ia te  a p p l i c a 
t i o n  f o r  t r o p ic a )  r e f o r e s t a t i o n  now .

A c c o r d in g  to  Z o b e l ( 1 9 7 8 ) ,  "T h e  p r im a r y  need (o n  th e  w o r ld  m a rk e t )  Is  
f o r  c o n i f e r o u s  f i b e r s . "  The c o n i f e r s  a re  a ls o  a g ro u p  o f  s p e c ie s  w h ic h ,  
on  th e  w h o le ,  a re  c a p a b le  o f  g ro w in g  on  m a r g in a l s i t e s ,  w orn  o u t  fa rm 
la n d  and  on  e ro d e d  s o i l s ;  p r e c i s e ly  w h a t is  needed  f o r  r e f o r e s t a t i o n  
in  ma ny t r o p i c a l  a r e a s .

P i  n us  ca  r  i  b a e a , P i nus o oca  r p a , P i n us pa t u 1 a , P i nu s kes  i  ya  and  
C u p re s s u s  1 u s i ta n  i  ca a re  among th e  m ost w id e ly  p la n te d  t r o p i c a l  c o n i f e r s  
in  th e  w o r ld  and  a l l  e x c e p t  P i  n u s ke s i ya  a re  in d ig e n o u s  to  C e n t r a l 
A m e r ic a  a n d /o r  M e x ic o . M e x ic o  has m or e s p e c ie s  o f  n a t iv e  c o n i f e r s  (7 2 ) 
and  m ore  s p e c ie s  o f  p in e s  (3 9 )  th a n  any o t h e r  c o u n t r y  in  th e  w o r ld  
(Ma r t i n e z ,  1 9 6 8) .

W it h  th e  in c re a s e d  i n t e r e s t  in  t r o p ic a ,  r e f o r e s t a t i o n ,  C e n t r a l  A m e ric a  
has be co me an  in v a lu a b le  s o u rc e  o f  se ed to  c a r r y  o u t  su ch  p ro g ra m s . 
S im u l ta n e o u s ly ,  th e  b e s t  seed s o u rc e s  a re  b e in g  d e s t r o y e d  by  s h i f t i n g  
a g r i c u l t u r e ,  c u t t i n g  f o r  f i r e w o o d ,  b e e t le  k i l l ,  g r a z in g ,  th e  t r e e  se ed  
c o l l e c t o r s  th e m s e lv e s ,  h ig h g r a d in g  an d to  a m in o r  e x t e n t ,  lo g g in g  in  
g e n e r a l .  A d d i t io n a l  p in e  s p e c ie s  a re  s t i l l  b e in g  i d e n t i f i e d  in  
C e n t r a l  A m e r ic a , b u t t h e i r  v a lu e  f o r  o p e r a t io n a l  r e f o r e s t a t i o n  is  s t i l l  
u nkn o w n . W ith o u t  im m e d ia te  m e asu re s  to  p r e s e r v e  some o f  th e s e  p in e  
a r e a s ,  t r o p i c a l  f o r e s t r y  w o r ld w id e  c o u ld  be  s e r io u s ly  h a n d ic a p p e d  by 
th e  im m e d ia te  la c k  o f  s u f f i c i e n t  se ed to  m eet r e f o r e s t a t i o n  g o a ls  and 
by  th e  lo n g  te rm  lo s s  o f  as  y e t  u n p ro v e d  s p e c ie s  and  good g e n o ty p e s .

W or k is  a lr e a d y  in  p r o g r e s s  to  s tu d y  an d c o n s e rv e  th e s e  g e n o ty p e s  in  
C e n t r a l  A m e r ic a .  Th e C om m onw ealth  F o r e s t r y  I n s t i t u t e  a t  O x fo r d ,
E n g la n d , ha s been s tu d y in g  th e s e  s p e c ie s  and  d i s t r i b u t i n g  seed  f o r  
r e s e a rc h  p u rp o s e s  s in c e  1963  (K em p, 1 9 7 3 ) . FAO ha s don e c o n s id e r a b le  
w o rk  in  t h i s  a re a  ( M i t t a k ,  1977 ) an d lo c a l  g o v e rn m e n ts  and o th e r  o u t 
s id e  i n t e r e s t s  have  been s tu d y in g  th e s e  s p e c ie s  as w e l l .  My Comp any 
a ls o  s t a r t e d  a t r e e  s e le c t i o n  and  re s e a rc h  seed  c o l l e c t i o n  p ro g ra m  
w i t h  P in u s  o o c a rp a  in  B e l iz e  in  F e b ru a ry  o f  t h i s  y e a r .

In  May o f  1 9 8 0 , th e  C e n t r a l  A m e r ic a  an d M e x ic o  C o n i fe r  R e s o u rc e s  
C o o p e r a t iv e  ( CAMCORE) wa s fo rm e d  be tw e e n  N o r th  C a r o l in a  S ta te
U n i v e r s i t y  and s e v e r a l  f o r e s t  i n d u t r i e s  i n c lu d in g  C a r to n  de  C o lo m b I a ,
w i t h  i t s  p u rp o s e  b e in g  " t o  p r e s e r v e ,  t e s t  an d u t i l i z e  th e  c o n i fe r o u s  
re s o u rc e s  o f  C e n t r a l  A m e r ic a  and M e x ic o  so  as  to  in c r e a s e  th e  
p r o d u c t i v i t y  o f  t r o p i c a l  and  s u b t r o p ic a l  f o r e s t  la n d s "  (CAMCORE 
B y la w s , 1 9 8 0 ) . T h is  is  one o f  th e  f i r s t  i f  n o t  th e  v e ry  f i r s t  ti m e



t h a t  th e  f o r e s t  in d u s try  has put in to  a c t io n  a ge ne  p r e s e r v a t io n  pro gra m  a t  an in t e r n a t io n a l  l e v e l .  A l l  in fo r m a t io n  fo r th c o m in g  from  t h is  c o o p e r a t iv e  w i l l  be a v a i la b le  to  th e  p u b l i c ,  in c lu d in g  p u b lic a t io n s  in  b o th  S p an is h  and E n g li s h  as  w e l l  as re s e a rc h  r e s u l t s  o f  t r i a l s  done on a c o o p e r a t iv e  b a s is .

In  s p i t e  o f  t h is  w ork  a lr e a d y  in  p r o g re s s , th e re  s t i l l  a re  n o t enough q u a l i f i e d  p e rs o n n e l no r fu n ds d i r e c t e d  a t  th e  C e n tra l A m eri can  p in e  p ro b le m , g iv e n  th e  u rg e n c y o f th e  s i t u a t i o n .  B as ic  re s e a rc h  on sp e c ie s  i d e n t i f i c a t i o n  and t e s t i n g ,  fu n d ed  by s c h o la rs h ip s  o r s p e c ia l s tu dy  g ra n ts  fr o m  th e  U n it e d  S ta te s  w ould  be mo st v a lu a b le .  A d d i t io n a l  e f f o r t s  to  h e lp  p re s e rv e  good g e n o ty p es  th ro u g h  th e  fo rm a tio n  o f  lo c a l  fo r e s t  p r e s e r v e s , se ed  ba nk s and th ro u g h  se ed  d i s t r i b u t i o n  f o r  ge ne  p re s e rv a t io n  p la n t in g s  in  o th e r  re g io n s  o f  th e  w o rld  w ould  be o f  in v a lu a b le  a id  in  im p ro v in g  t r o p i c a l  r e f o r e s t a t io n  w o r ld w id e .

A B i l a t e r a l  F o re s t ry  D eve lo pm en t C e n te r

The  U .S . In te ra g e n c y  Task Fo rc e  R ep o rt on T r o p ic a l  F o re s ts  d e s c rib e s  th e  e f f o r t s  o f s e v e ra l n a t io n s  in  t r o p i c a ,  f o r e s t r y .  The Co mm onwealth F o re s t ry  I n s t i t u t e  (C F l)  in  O x fo rd , E n g la n d , as  s ta te d  in  th e  r e p o r t ,  has lo ng  be en  a w o rld  le a d e r  in  t r o p i c a l  f o r e s t r y .  C olo m bia  in  g e n e ra l and  my company in  p a r t i c u l a r  have had a c lo s e  w o rk in g  r e l a t i o n s h i p  w it h  C F l.  We hav e re c e iv e d  s e v e r a l re s e a rc h  se ed  lo ts  from  CF l c o l le c t io n s  in  C e n tra l A m e ric a , hav e had f o r e s t r y  e x p e r ts  v i s i t  a t  b o th  t h e i r  expense and o u r ow n,  hav e had s p e c ia l wood q u a l i t y  a n a ly s is  p erf orm ed  a t  O x fo rd  and r e c e iv e  re s e a rc h  r e p o r ts  fr om  CFl r e g u la r ly .

In  r e tu rn  we ha ve  s e n t CFl  l o c a l l y  c o l le c t e d  se ed  fo r  in t e r n a t io n a l  re s e a rc h  t r i a l s ,  made p in e  r e s in  sam p lin g s  f o r  t h e i r  s tu d ie s  and  sen d them a l ,  o f  ou r company f o r e s t  re s e a rc h  r e p o r t s .

From my p o in t  o f  v ie w , th e  Co mmon we alth F o re s try  I n s t i t u t e ,  a lo n g  w it h  i t* s as soc  i a t io ns w ith  th e  U n iv e r s i t y  o f  O x fo rd , th e T r o p ic a l  P ro d u cts  I n s t i t u t e  in  Lo ndon  and o th e r  go vern m ent a g e n c ie s  is  th e  mos t e f f e c t iv e  n a t io n a l  o r g a n iz a t io n  w o rk in g  in  t r o p i c a l  f o r e s t r y  anyw here  in  th e  w o r ld . C F t 's  appro ach  is  based upon s i m p l i c i t y ,  d e d ic a t io n  and p ers o n a l c o n ta c t  th ro u g h  v i s i t s  and c o rre s p o n d e n c e . My comp any ha s n e v e r made a fo rm a l ag re em en t w i th  C F l ,  b u t we m a in ta in  a w o rk in g  r e l a t i o n s h i p  th a t has be en  v a lu a b le  to  b o th  p a r t i e s .

I w ould  s t r o n g ly  urg e  th a t  th e  U n it e d  S ta te s  lo o k  c lo s e ly  a t  th is  o r g a n iz a t io n  and d e v e lo p  so m eth in g  s i m i l a r ,  w here by a team  o f  U .S . f o r e s t r y  e x p e r ts  a re  a v a i la b le  to  work  on w o rld  t r o p i c a l  f o r e s t r y  p ro b le m s , ha ve  f a c i l i t i e s  f o r  r e s e a rc h ,  t r a v e l  and  p u b l i c a t io n ,  a re  c lo s e ly  a s s o c ia te d  w ith  on e o r  mo re U .S . f o r e s t r y - o r ie n t e d  u n iv e r s i t ie s  su ch  as N o rth  C a r o l in a  S t a t e ,  G e o rg ia , F lo r id a  o r M is s is s ip p i  S t a t e ,  and a ls o  m a in ta in  c lo s e  t ie s  w ith  o th e r  U .S . a g e n c ie s  su ch  as  th e  F o re s t P ro d u cts  Lab in  M a d is o n , W is c o s in , and th e  F o re s t  T re e  Se ed  Lab in M aco n, G e o rg ia .

Ed uca t  io n

F o re s t ry  i s ,  fo r  th e  most p a r t ,  w r i t t e n  in  th e  E n g li s h  la n g u a g e . R ep o rt s  f o r  in t e r n a t io n a l  d i s t r i b u t i o n  fr om  N o rth  A m e r ic a , E u ro p e , A f r i c a ,



S o u th e a s t  A s ia ,  A u s t r a l i a  and  J a p a n , n o r m a l ly  a p p e a r  in  E n g li s h  
a lt h o u g h  th e  o r i g i n a l  la n g u a g e  may be a n o th e r .  A t i n t e r n a t i o n a l  
f o r e s t r y  m e e t in g s  E n g li s h  is  u s u a l ly  th e  common  la n g u a g e . F o r e s t r y  
te x tb o o k s  and jo u r n a ls  a re  f o r  th e  m ost p a r t  w r i t t e n  in  E n g l is h .
L o c a l f o r e s t e r s  in  t r o p i c a l  c o u n t r ie s  who do  n o t  sp ea k  o r  re a d  E n g li s h  
a re  a t  a s e v e re  d is a d v a n ta g e  in  s tu d y in g  f o r e s t r y  a t  th e  u n i v e r s i t y  
le v e l  and  l a t e r  o n , in  k e e p in g  a b r e a s t  o f  c u r r e n t  fo r e s  t r y  d e v e lo p m e n ts  w o r ld w i  d e .

My p o in t  is  s im p le ,  and  ha s been s ta te d  by  many o t h e r s ;  th e r e  is  an 
u r g e n t  need to  have  f o r e s t r y  d o cu m e n ts  t r a n s la t e d  in t o  o th e r  la n g u a g e s
and to  have  r e p o r t s  in  la n g u a g e s  such  as  S p a n is h ,  P o r tu g e s e  an d F re n ch
t r a n s la t e d  in t o  E n g l is h ,  in  o r d e r  to  e n c o u ra g e  a p r o f e s s io n a l  i n t e r 
ch an g e  o f  id e a s .

A U .S .D .A .  F o r e s t  S e r v ic e  r e p o r t  by  F ra n k  F re e s e  on  s t a t i s t i c a l  d e s ig n  
wa s t r a n s la t e d  in t o  S p a n is h  by A . 1 .0 .  an d has be en e x t r e m e ly  v a lu a b le  f o r  f o r e s t  re s e a rc h  ( F r e e s e ,  1 9 7 0 ) . T h is  is  an  e x c e l l e n t  e xam p le  o f  
w h a t is  n e e d e d , b u t m ore  c o p ie s  w i t h  b e t t e r  d i s t r i b u t i o n  a re  n e c e s s a ry  
and  ma ny m or e f o r e s t r y  d o cu m e n ts  s h o u ld  be  t r a n s la t e d  and  d is p e rs e d  
w o r ld w id e .  As a re s e a rc h  f o r e s t e r ,  1 a ls o  se e a r e a l  need f o r  im p ro v e d  
t r a i n i n g  in  re s e a rc h  d e s ig n  and s t a t i s t i c a l  m e th o ds  f o r  p r o f e s s io n a l  
r e s e a rc h  p e rs o n n e l in  t r o p i c a l  f o r e s t r y .

O p e r a t io n a l l y  s p e a k in g ,  th e r e  is  a la c k  o f  f o r e s t r y  p r o f e s s io n a l  and 
s u b p r o fe s s io n a l  t r a i n i n g  in  th e  m ana gem en t o f  p e rs o n n e l and  m e c h a n i
c a l  e q u ip m e n t .  T r o p ic a l  f o r e s t r y  s c h o o ls  g e n e r a l l y  g iv e  goo d i n s t r u c 
t i o n  in  th e  s c i e n t i f i c  name s o f  t r e e  s p e c ie s ,  b u t  th e r e  is  v e ry  l i t t l e  
t a u g h t ,  f o r  e x a m p le , on  how  to  c o l l e c t  s e e d , ru n  c o s t - e f f i c i e n t  n u r s e 
r i e s ,  h a n d le  f i r e  s u p p r e s s io n  o p e r a t io n s ,  o r g a n iz e  c o n t r a c t o r s ,  o r  how 
to  in v e n t o r y  and h a r v e s t  f o r e s t  p l a n t a t i o n s .

Th e N a t io n a l  U n i v e r s i t y  a t  M e d e l l i n ,  C o lo m b ia  an d M ic h ig a n  S ta te  
U n i v e r s i t y  w e re  p a r t  o f  th e  P o in t  F o u r p ro g ra m  be tw e e n  19 52  an d 1959 , 
w h e re b y  M .S .U . s e n t p r o f e s s o r s  to  M e d e l li n  f o r  2 to  3 y e a r  p e r io d s  and 
M e d e l l in  s e n t  s tu d e n ts  to  M .S .U . f o r  a dva n ce d  t r a i n i n g .  A p ro g ra m  o f  
p r o f e s s o r  an d s tu d e n t  in te r c h a n g e  w o u ld  be v a lu a b le  so  t h a t  U .S . as 
w e l l  as  f o r e ig n  s tu d e n ts  c o u ld  do  t h e i r  t h e s is  re s e a rc h  in  th e  t r o p ic s  
and  e a rn  t h e i r  d e g re e  a t  a U n it e d  S ta te s  u n i v e r s i t y .  F o r e s t r y  s c h o la r 
s h ip s  w o u ld  be  a n e c e s s a ry  p a r t  o f  such  a p ro g ra m .

F i r e  C o n t r o l  an d F i r e  M ana gem en t

One t o p ic  w h ic h  I f e l t  was u n d e re m p h a s iz e d  in  th e  In te r a g e n c y  Task 
F o rc e  R e p o r t on  T r o p ic a l  F o r e s ts  was t h a t  o f  f i r e  c o n t r o l  an d f i r e  
m a nagem en t.  F i r e  c o n t in u e s  to  be  th e  b a s ic  la n d  c l e a r i n g  to o l  f o r  
s u b s is te n c e  a g r i c u l t u r e  and  c o n t in u e d  b u r n in g  o f  a g r i c u l t u r a l  an d 
p a s tu r e  la n d s  co m b in e d  w i t h  o v e r g r a z in g  and o t h e r  s o i l  m is m anagem ent 
p r a c t ic e s  r e s u l t s  in  s o i l  d e g r a d a t io n  and e r o s io n .  T hese  same 
b u r n in g  p r a c t ic e s  a re  a t h r e a t  to  r e f o r e s t a t i o n  e f f o r t s  and  p la n t a t io n  man ag em en  t .

I w o u ld  l i k e  to  ma ke v e ry  c le a r  t h a t  f i r e  by  i t s e l f  is  n o t  i n h e r e n t ly  
b a d , b u t r a t h e r  I t  is  th e  m is u s e  o f ,  an d e x c e s s iv e  use  o f  / i r e  by  man
t h a t  is  th e  r o o t  p ro b le m . B ecause  o f  t h i s ,  one o f  th e  f i r s t
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p r i o r i t i e s  f o r  r e f o r e s t a t i o n  is  t o  d e v e lo p  a f i r e  c o n t r o l  p ro g ra m . 
U n it e d  S ta te s  e x p e r t is e  in  f i r e  p r e v e n t io n  and  f i r e  s u p p r e s s io n  i s ,  In  
my o p in io n ,  th e  b e s t  in  th e  w o r ld  and  s h o u ld  be made a v a i l a b le  to  
t r o p i c a l  c o u n t r ie s  by mea ns  o f  th e  t r a n s la t i o n  and d i s t r i b u t i o n  o f  
r e p o r t s ,  an d th ro u g h  p e rs o n a l t e c h n ic a l  a s s is t a n c e  in  th e  a re a s  o f :  
p e rs o n n e l t r a i n i n g ,  r e g io n a l  o r g a n i z a t io n ,  and f i r e  p r e v e n t io n .

NON-FOREST PROBLEMS ASSOCIA TED WIT H TR OP ICAL  DEFORESTATION

P o p u la t io n  P re s s u re s  on  F o r e s t  Lands

T r a d i t i o n a l  la n d  c le a r i n g  p r a c t ic e s  by c o lo n i s t s  o r  h o m e s te a d e rs  
c o n t in u e  to d a y  as  th e y  have  in  th e  p a s t .  A lt h o u g h  c i t y  d w e l le r s  an d 
th e  in fo rm e d  p u b l i c  a re  c o n c e rn e d  w i t h  th e  h ig h  r a te  o f  t r o p i c a l  
d e f o r e s t a t io n ,  la n d le s s  c o u n t r y  d w e l le r s  w i t h  la r g e  f a m i l i e s  and  fa c in g  
d a i l y  h u n g e r  c o n t in u e  to  c l e a r  f o r e s t  la n d  f o r  t h e i r  a g r i c u l t u r e  n e e d s . 
The f o r e s t  to  th em  is  a b a r r i e r  and th e  m ore  a re a  c le a r e d  th e  b e t t e r  
t h e i r  e c o n o m ic  s i t u a t i o n .  T h is  is  th e  t y p i c a l  p io n e e r in g  s p i r i t  w h ic h  
was an  i n t e g r a l  p a r t  o f  th e  U n i te d  S t a t e 's  own d e v e lo p m e n t.  In  th e  
c i t y  o f  A rm e n ia ,  C o lo m b ia , th e r e  is  a monu m ent to  th e  a x e ,  a sym bol o f  
d e v e lo p m e n t an d p r o g r e s s ,  w h ic h  s ta n d s  to  t h i s  d a y . In  C o lo m b ia  i t  is  
e s t im a te d  t h a t  90fc  o f  a l l  f o r e s t  d e s t r u c t io n  is  due  to  a g r i c u l t u r a l  
c le a r in g  p r a c t ic e s  by c o lo n i s t s .

La nd  r e fo r m  la w s ,  d e s ig n e d  to  d i s t r i b u t e  la n d s  to  th e  la n d le s s ,  do  n o t 
d i s t i n g u is h  b e tw e e n  f o r e s t  an d a g r i c u l t u r a l  u s e , an d m ost o f  th e  la n d  
s u i t a b le  to  a g r i c u l t u r e  is  a lr e a d y  u n d e r  c u l t i v a t i o n .  Th e g o v e rn m e n t 
p e rs o n n e l t h a t  a d m in is t e r  la n d  r e fo r m  and  th o s e  t h a t  a d m in is t e r  th e  
n a t io n a l  f o r e s t s  o f t e n  a re  n o t  s y m p a th e t ic  to  th e  v ie w p o in t  o f  th e  
o t h e r .  M r. S e r g io  D u ra n , he ad o f  INDERENA, th e  Colom b i a n  f o r e s t  s e r v ic e  
s ta te d  in  M arc h  o f  t h i s  y e a r ,  "On one  han d we a re  c r e a t in g  f o r e s t  
r e s e rv e s  and  t r y i n g  to  a v o id  f o r e s t  c u t t i n g  an d s im u l ta n e o u s ly  th e  
c o lo n i s t s  come  w i t h  t i t l e s  ( t o  hom e ste a d  w i t h i n  th e  r e s e r v e s ) "
(E l T i empo , 1 9 8 0 ) .

In  E c u a d o r , th e  new  a c c e s s  ro a d s  to  p e t r o le u m  re s e rv e s  in  th e  e a s te r n  
r a in f o r e s t s  a re  a ls o  b e in g  used  by th e  g o v e rn m e n t f o r  c o lo n i z a t io n .  
I n i t i a l  c o lo n i z a t io n ,  a t  l e a s t ,  was  based  up on a p a r c e 1 i z a t io n  p ro g ra m  
in  w h ic h  la n d  t i t l e s  w e re  aw a rd e d  in  50 h e c ta r e  (1 25  a c r e )  b lo c k s  
d e f in e d  on  maps i r r e s p e c t i v e  o f  la n d  c o n t o u r ,  w a te rc o u rs e s  o r  s o i l  
a d a p t a b i l i t y  t o  a g r i c u l t u r e .

T h e re  does e x i s t  an a w a re n e s s  o f  th e  d e f o r e s t a t io n  p ro b le m , th e r e  a re  
e s t im a te s  o f  th e  sco pe  o f  th e  p ro b le m , and th e r e  a re  g o v e rn m e n ta l 
a g e n c ie s  a s s ig n e d  to  th e  p ro b le m , b u t  th e  d e f o r e s t a t io n  c o n t in u e s  
v i r t u a l l y  u n c h e c k e d  due  to  a la c k  o f  e f f e c t i v e n e s s  in  th e  im p le m e n ta 
t i o n  o f  p ro g ra m s  such  as  la n d  r e fo r m  and f o r e s t  p r e s e r v e s .  T h e re  is  
a nee d f o r  1)  th e  c o o rd  i n a t io n  o f  t r a d i t i o n a l  la n d  re fo rm  p ro g ra m s  f o r  
a g r i c u l t u r a l  use  w i t h  m ore  r e c e n t  f o r e s t  c o n s e r v a t io n  and p r e s e r v a t io n  
p ro g ra m s  a t  a n a t io n a l  l e v e l ,  2 ) d e t a i l e d  s tu d ie s  o f  f o r e s t  s o i l s  to  
d e te rm in e  t h e i r  a d a p t a b i l i t y  to  a g r i c u l t u r a l  use  b e fo r e  p e r m i t t in g



c o lo n i z a t io n  and  3) a c o n c e n t r a te d  e f f o r t  to  ch an g e  th e  t r a d i t i o n a l  
h o m e s te a d in g  te n d e n c y  o f  c l e a r i n g  e v e r y t h in g , to  one  o f  i n t e g r a l  
f o r e s t  and  a g r i c u l t u r a l  s y m b io s is ,  t h a t  i s ,  a g r o f o r e s t r y .  T h is  ca n be 
a c h ie v e d  th ro u g h  b e t t e r  s m a ll  fa rm  m anagem ent p ro g ra m s , and  im p ro v e d  
l e g i s l a t i o n  w h ic h  g iv e s  in c e n t iv e s  to  f o r e s t  c o n s e r v a t io n  a t  a 
h o m e s te a d  le v e l  in s t e a d  o f  c u r r e n t  in c e n t iv e s  to  t o t a l  la n d  c l e a r i n g .  

A g r i c u l t u r a l  P re s s u re s  on  F o r e s t  Lan d

Th e s in g le  m ost im p o r ta n t  f a c t o r  in  f o r e s t  d e s t r u c t i o n  is  th e  p re s s u re
to  open  m ore  la n d  f o r  a g r i c u l t u r a l  p r o d u c t io n . T h is  is  o b v io u s ly  du e
in  p a r t  to  in c re a s e d  p o p u la t io n  p r e s s u r e s ,  w h ic h  w i l l  n o t  be d is c u s s e d  
in  t h i s  t e s t im o n y .  An a g r i c u l t u r a l  s o lu t i o n  to  th e  p ro b le m  is  to  make 
a g r i c u l t u r a l  la n d s  m ore  p r o d u c t iv e  so  t h a t  le s s  a d d i t i o n a l  f o r e s t  la n d  
is  needed  to  m eet th e  needs o f  th e  p o p u la t io n .

F e r t i l i z e r  use  in  a g r i c u l t u r e  is  l im i t e d  du e to  i t s  h ig h  c o s t ,  la c k  o f  
u n d e r s ta n d in g  o f  i t s  use  and im p o r ta n c e ,  an d a la c k  o f  a v a i l a b i l i t y .  
S o i l s  in  ma ny p a r t s  o f  th e  t r o p ic s  a re  d e f i c i e n t  in  p h o s p h o ru s  and 
t h i s  is  e s p e c ia l l y  t r u e  in  C o lo m b ia . A r e l a t i v e l y  in e x p e n s iv e  lo c a l  
p h o s p h o ru s  s o u rc e  is  th e  b a s ic  s la g  fr o m  th e  s t e e l  m i l l .  U n f o r t u n a t e l y ,  
w h e n e v e r th e r e  is  a n a t io n a l  s h o r ta g e  o f  c e m e n t , t h i s  b a s ic  s la g  is  in  
de man d as  an  e x te n d e r  f o r  m o r ta r  f o r  c o n s t r u c t io n  an d is  n o t  a v a i l a b le  
f o r  a g r i c u l t u r a l  u s e . Eve n whe n b a s ic  s la g  is  a v a i l a b l e ,  th e  s m a ll  
la n d o w n e r  o f t e n  c a n n o t a f f o r d  i t  a n d , whe n h is  s o i l s  a re  d e p le te d ,  
c le a r s  new la n d ,  o r  m ig r a te s  to  th e  c i t y .

A p ro g ra m  o f  f e r t i l i z e r  s u b s id y  and  d i s t r i b u t i o n ,  in  my o p in io n ,  w o u ld  
be  a m os t e f f e c t i v e  mea ns  o f  r e d u c in g  th e  r a te  o f  d e f o r e s t a t io n  by 
m a k in g  a lr e a d y  c le a r e d  la n d  m ore  p r o d u c t i v e ,  th e r e b y  re d u c in g  th e  ne ed 
to  c l e a r  m or e f o r e s t  la n d .  .

T y p i c a l l y ,  wh en  la n d  is  d e p le te d  o f  s o i l  n u t r i e n t s  and  w i l l  n o t  s u p p o r t  
c r o p s ,  i t  is  c o n v e r te d  in t o  p a s t u r e ,  and  f i n a l l y ,  whe n c a t t l e  p ro d u c 
t i o n  f a l l s  to  le s s  th a n  one he ad p e r  2 .5  h e c ta r e s  ( 6 .3  a c r e s ) ,  is  
l a r g e ly  a b a n d o n e d . O v e rg ra z in g  is  common on  such  la n d s ,  w h ic h  in  tu r n  
r e s u l t s  in  s o i l  c o m p a c t io n  an d e r o s io n  on  th e  s te e p e r  s lo p e s .

In  V e n e z u e la , th e  g o v e rn m e n t r e f o r e s t a t i o n  a g e n c y , CONARE, w i l l  p la n t  
a p r i v a t e  fa rm  an d man ag e th e  p la n t a t i o n  w i t h o u t  c o s t  in  a re a s  o f  
s e v e re  s o i l  d e g r a d a t io n ,  as  a means  o f  r e c u p e r a t in g  th e  s o i l .  One such  
p r o j e c t  is  b e in g  c o n d u c te d  n e a r  th e  to w n o f  N ir g u a ,  w e s t o f  C a ra c a s .
Suc h p ro g ra m s  o f  la n d o w n e r  a s s is t a n c e  a re  a v a lu a b le  mea ns  o f  s o i l  
r e c u p e r a t io n  an d nee d to  be e n c o u ra g e d  and  e x te n d e d .  T h is ,  c o u p le d  
w i t h  a v a i l a b le  an d in e x p e n s iv e  f e r t i l i z e r s  w o u ld  go  f a r  to  re d u c e  th e  
r a t e  o f  d e f o r e s t a t io n  and  p ro m o te  b e t t e r  la n d  u s e .

S i m i l a r l y ,  C a r to n  de  C o lo m b ia  began  r e f o r e s t a t i o n  e f f o r t s  in  1 96 9 , n e a r  
P o p a y a n , in  an  a re a  w h e re  a lm o s t  no r e f o r e s t a t i o n  ha d been do ne 
p r e v io u s ly  and  w h e re  mu ch o f  th e  la n d  was c o n s id e r e d  m a r g in a l f o r  
a g r i c u l t u r e .  A t th e  sam e ti m e  we p ro m o te d  r e f o r e s t a t i o n  by  o th e r  
la n d o w n e rs  th ro u g h  a p o l i c y  o f  b e lo w -c o s t  s a le  o f  t r e e  s e e d l in g s  fr o m  
o u r  n u r s e r ie s  an d th e  d e v e lo p m e n t o f  a lo c a l  f o r e s t r y  c o r p o r a t io n .
We a re  a ls o  in v o lv e d  in  th e  f o r m u la t io n  o f  f o r e s t r y  lo a n s  and  in c e n t iv e s  
a t  th e  n a t io n a l  l e v e l .



T h ro u g h  o u r  e n c o u ra g e m e n t,  o u r  e x a m p le , and  th e  p ro m is e  o f  a f u t u r e  
m a rk e t f o r  t h e i r  f o r e s t  p r o d u c ts ,  in  1 9 7 9 , j u s t  10 y e a rs  l a t e r ,  o th e r  
p r i v a t e  la n d o w n e rs  p la n te d  j o i n t l y  m ore  a re a  n e a r  Popay Sn th a n  d id  th e  
Co mpany  f o r  th e  v e ry  f i r s t  t im e .  (We p la n te d  1126  h e c ta r e s  in  t h i s  
a re a  in  1 9 7 9 ) . T h is  is  j u s t  one  e x a m p le  o f  how U .S . f o r e s t  in d u s t r y  
in  th e  t r o p ic s  ca n in f lu e n c e  r e f o r e s t a t i o n  a c t i v i t i e s  p o s i t i v e l y .
T h is  ty p e  o f  p r o m o t io n a l  w o rk  ca n be  don e an d s h o u ld  be in c r e a s e d .

T hank you  f o r  t h i s  o p p o r t u n i t y  to  t e s t i f y  b e fo r e  th e  Hou se  O v e r s ig h t  
H e a r in g s  o f  th e  S u b c o m m it te e  on I n t e r n a t i o n a l  O r g a n iz a t io n s .

W IL LIA M  E . LADRACH 
S e p te m be r 1 8 , 19 80
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Mr. Bonker . T hank  you, Mr. Ladrach. It  certainly helps the sub
committee to have the benefit of your experience in forest practices in 
several Latin  American countries.

We now shall move to our t hir d and final witness, the representat ive 
from the Weyerhaeuser Co., Dr. Johnson.

Do you want to  begin with the slide presentation, or use that at the 
end?

STATEMENT OF NORMAN E. JOHNSON, VICE PRESIDENT, NORTH 
CAROLINA REGION, WEY ERHAEUSER CO.

• Dr. Norman E. (Nor m) Johnson is curren tly Vice Preside nt of Weyerhaeuser 
Company’s North Carolina Region. He is responsible for all forestland man
agement operations, m anufacturing  of both solidwood and  pulp and paper prod
ucts and administrativ e services to support these operations.

f He joined Weyerhaeuser in 1956 working with the company’s forestry research
center in Centralia, Washington as a group leader  in forest bioprotection re
search. He has worked with Weyerhaeuser since t hat time except for two years 
during which he was on the faculty of the Department of Entomology at Cornell 
University, Ithaca, N.Y.

In 1969 he began development of the company’s southern forestry research 
program start ing in New Bern, N.C. and which now covers North Carolina, 
Mississippi, Alabama, Oklahoma, and Arkansas. In 1974 he became manager of 
Tropical F orestry Research based in Balikpapan, Indonesia.

He was appointed vice president of Weyerhaeuser’s Southeast Asia Region and 
President of the Inter natio nal Timber Company of Indonesia, a Weyerhaeuser 
subsidiary, in 1976.

He came to the North Carolina position from Indonesia in January, 1980. Dr. 
Johnson is a native of Arizona and is t he son of a retired  forester. He has lived 
and worked in most of the major  timber producing areas  in the United States 
including the Pacific Northwest, Rocky Mountains, Northeast and Southeast 
United States.

He received his BSF and MSF degrees in forestry  from Oregon State  Uni
versity and Ph. D. in forest entomology from the University of California at 
Berkeley.

Mr. J ohnson. I thi nk I  will begin with it , if  you don’t mind.
Thank you very much for this oppor tunity , Mr. Chairman and 

members of the subcommittee.
Mr. B onker . Dr. Johnson,  before we proceed, I  would l ike the com

mittee record to note the presence of Congressman David Bowen of 
Mississippi.

[Whereupon, Dr. Johnson proceeded with  the slide pres entation.]
„ Mr. J ohnson. Weyerhaeuse r Co. started operations in the tropics

about 12 years ago in Indonesia, prim arily on the island tha t was one 
time known as Borneo, now known as Kalimantan,  in both Indonesia 
and th e Malaysian parts.

* I am going to t alk  a l ittle  b it about the Indonesian project that we 
have th at is located n ear Balik papan on the  island of Kalim antan, the 
fifth largest island in the world.

The uncut tropical forests, when you fly over them, look like a green 
mat, a green carpet, and appear to have a great deal of timber, usable 
timber on the land. When you get down to look at th e forest it self, you 
will find t hat  there may be 5 to 8, maybe 10 trees like this  per hectare, 
a hectare being 2 ^  acres, approximate ly, tha t are commercial, and a 
grea t many other tree species of  var ied and sundry kinds. There may 
be as many as 300 different kinds of trees on a single hectare, many 
of which with cu rrent  technology are not usable.
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A lot of the lands were opened up there 12 years ago for exploita
tion, the Government being primarily  interested in just getting pro
duction out of the  area, and there were a lo t of small companies that 
came in with small equipment, low-cost infrastruc tures , and started 
logging and providing export of logs and income for the Indonesian 
Government.

Other companies, such as some of the American multinational corpo
rations, Japanese companies, Korean companies came in there with 
larger equipment, buil t villages such as tha t one or this one, perma
nent structures, added schools—the Kalim antan  school tha t we have 
there has over 750 students—hospitals, and other more permanent 
types of infrastruc ture, including sawmills and plywood mills. ’

The objective of the government there wras to get a 60 percent in
country manufactur ing afte r 7 years of concession life. A lot of these 
materials  are shipped to the United States, to Europe, and most of the <
logs shipped from there, however, go to Korea, Japan , and Taiwan.

Still, a gre at majori ty of the lumber t hat  is cut in Indonesia is still 
cut this way, by hand. When the forest is logged—and this is a slide 
that  shows some of the good and bad. Afte r logging, afte r 5 to 10 
trees per hectare have been taken off, the forest looks like this. If  lef t 
to grow, it will return to its original condition in about 35 years. The 
Indonesian cutting practices indicates 35-year rotation.

Now, logging is one form of forest alterat ion tha t is certainly tak
ing place in the  tropics. Ano ther form of forest alte ration  is primarily 
due to the population increases. Indonesia has 140 million people, 90 
million of whom live on the island of Java, one of the most densely 
populated areas in the world, and an is land tha t a t one time was also 
a tropical ra in forest some 3 to 4 centuries ago.

The land is essentially all used up at the present time, again, in 
farming.  It  is a very rich country, a very rich island, the soil being 
primarily from the many volcanoes there. In  contrast,  on the outer 
islands, the soils are very poor. Nevertheless, people are moving to the 
outer islands to set up thei r farms  so tha t they can get enough food 
to eat. They essentially do so by clear ing the jungle, bu rning  it, p lant
ing it for 1 year in rice.

You see some banana trees in here. At the end of 18 months, they 
will move on to another area, giving this sort of appearance from 
above, either like that or like that.

If  carried far  enough—this has happened in a grea t many areas, „
the Ph ilippines, New Guinea, Indonesia, Malaysia, the lands can turn 
to permanent  grassland, such as this, and this is by fa r the greatest 
threat th at we see to the tropical rain forests.

However, there are other factors affecting it also, including log- *
ging, as I mentioned, altering i t somewhat. When we went over there, 
we decided as a company, since we have an interest  in worldwide 
plantations, to do some experimentation. We put in a research center 
in southeast Asia a t a cost of about $1 million a year. We were in ter
ested in increasing the yields there.

A part ially  cut rain forest will grow about two cubic meters per 
hectare per year. P lanta tions  in P inus Caribaca Melina, Albizia, other 
tree species will grow anywThere from 15 to 40 cubic meters per hec
tare per year. So, we are very interested  in experimenting.
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We set up a nursery. We put  in plantations. We now have about 4,000 hectares of planta tions ou t of a 600,000 hectare concession, which means less than 1 percent of the land has been cleared to put in experimental plantations. All the rest of the land is cut, t akin g four to six trees per hectare, following the Indonesian guidelines, their  so- called select-fell system of management.
Trees grow very rapidly. These are 1-year-old pine trees. This is a 4-year-old pine tree. This is a 10-year-old pine tree. That is a 2-year- old eucalyptus tree, 80 feet tall. Here is a 10- to 11-year-old eucaply- tus tree. This is a native tree to Indonesia and to the  Philippines in a p lantation.
You can begin to gather why companies would be interested and why the host country would be interested in planta tions. Actually, these are 14-month-old albizia, also a native tree, a na tive hardwood. This is about an 8-year-old anthocephalus tree, a native tree to Kal imantan tha t we are very much interested in. You see a lot of p lantations in the back.
Mr. B onker . Tha t tree is 8 years old ?
Mr. Johnson. Yes.
Mr. B onker . That is an incredible growth ra te, isn’t it ?Mr. Johnson. Yes.
Mr. B onker . Tha t is through intensified management or natu ral regeneration ?
Mr. Johnson. That part icular tree is natural , alongside a roadway tha t was 8 years old. It  comes in only on very clear land. I t is a pioneer species. T hat  is one of the reasons we are interested in it. We know that tree to be 8 years old because it came in—it only comes in along the roadways tha t we put in.
Mr. B onker . At what  poin t is it mature  ?
Mr. Johnson. We feel tha t in 12 to 15 years, most of these trees will be ready to harvest.
Mr. B onker . What is the diameter ?
Mr. Johnson. The diameter of a 15-year-old tree could be up to 20 inches. What we are doing there is not so unlike what has been done on tropical soils for  many years. This is an oil palm planta tion. Rubber, as you know, grows in Malaysia and Indonesia in plantation form. We feel th at on the heavy uplif ted sedimentary  soils, the tree crops, either forest planta tions or  oil palm, rubber, coffee, cloves, tea, tree crops tha t stay on the soil for periods of 15 to 30 years are probably the best alterna tive use of some portion of the tropical  rainforest, in order to provide more material and more produce on less space.
Tropica l soils, however, are delicate, and you have to watch them very carefully. Most of the rooting is on the surface. We have done extensive studies there on nutrie nt cycling, to see how much nut rien t is lost when you put it into soils, wha t kind of nutrients are necessary for the growth of the tree.
We have laboratory tests and field tests  righ t there in the jungle. We have done extensive studies on the growth of the par tial ly cut Dipterocarp forest, a mature Dipterocarp forest, and compared this to plantations. We have done some biomass studies. We have experimented with some more permanent agriculture, plan ting corn and soybeans in soils that normally are abandoned afte r a few years, and with prope r care, you can extend the l ife of  some of these soils.
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Tr op ical  pl an ta tio ns  are  elsewhe re in the  world . I  ju st  wanted to  
show wha t some of  th e o ther  com pan ies  ar e doing.  T hi s is in Br az il,  in 
an area  that  was p rim ar ily  a fire-caused Sa va nn ah —’tree less  for  ce ntu 
ries—now g row ing  tim ber, prod uc ing a prod uc t now fro m those pl an 
tat ion s on abo ut a 17- to 18-year r ota tio n.

Th is  is anoth er com pan y in Br az il,  Ar racruz , grow ing eucalyptus. 
Fi fte en  yea rs ago,  th is  was a bare, open , flat  area. Th e trees were 
pla nte d. The p ulp mi ll was  pu t in 5 yea rs ago. T hat  pu lpmill  is p roduc
ing  an d sel ling sh or t fiber pu lp  on the world  mark ets  in a 15-year 
per iod .

Mo st of  you  hav e he ard  abou t the Ja ri  pro jec t. These  are  5- 
year-old  melina  trees,  6-year -old  pin e trees. Th ey have a pu lpmi ll 
th at they  floated in there fro m Ja pan  in a barge , put it  t og eth er,  a nd  
it  is prod uc ing pu lp , again , in a very shor t per iod  of  t ime.

Ve ne zu ela : A ga in open lan d th at  has  been con ver ted , so the  tr op ical 
pl an ta tio ns  t hat y ou he ar  so mu ch about are  n ot  al l rep lacing  trop ical  
rai nfores ts.  Many of  them are  grow ing on land  th at sh if ting  a gr icul
tu re  h as  deforested. Th is is l an d th at over the  c entur ies  h as been non- 
forested.

In  Queen sland,  Nor th ern Queen sland, there is also  a tro pica l area, 
an d there are  plan ta tio ns  grow ing the re,  very excellent pla nta tio ns . 
So ma ny co mpanies  are int ere ste d in tro pica l p lant at io ns  that  we ha ve 
begun to do some selec tion, some tre e imp rov ement , an d we ha ve some 
coo perativ e effo rts go ing  on worldwide to ge t even be tte r trees th at  
wil l gr ow in  tro pica l lat itu des.

Thi s is a supe rio r tree , the  one th at  the man is lea ning  again st,  
gro wing  among  some no t so good trees . Fr om  thes e trees,  you  climb 
them, you  tak e off sma ll scions or  twigs , g ra ft  tho se twigs  in the  
greenhouse, on a root  s tock , put them out in a seed orchard,  and the n 
tak e the seeds from thes e s up er io r t ree s—th is  ha pp ens to be in Colom
bia , one of  Mr. 'Ladrac h’s ar eas, bu t the  concept is equ ally applicab le 
any where  in t he tro pic s—a nd  then  p la nt  those out .

Th is  series of slides I wa nt you to look at  pa rt icul ar ly  car efu lly . 
Th is is a pl an ta tio n of  Pines Car ibbea fro m wi ld seed, nonselec ted 
seed.

Thi s next pl an ta tio n is the same age, grow ing on the  same soil, 
af te r one selec tion,  select ing  good  pa ren ts.  You  can see t he  difference 
in the na tu re  o f the  s tan d. You don’t need  to be a g eneti cis t to see th e 
impro vem ent  in th at  case.

We  hav e enl iste d some of  t he  wo rld  e xperts. The man on the  righ t 
is Dr . Zobel, p rob ably the num ber 1 pine  gen eticis t in  the world , to he lp 
us work on this .

In  the host coun try —again,  th is is in Colomb ia—th e local scien 
tis ts,  the local  governm ent officials, wo rking  very closely wi th the 
com panies the re,  are seeing th e bene fit of  a tre e impro vem ent  pr o
gram  and  of  a p lant at io n program .

I t  is ou r con ten tion th at  if  th e countrie s th at have tro pica l forest s 
wa nt to  re ta in  some po rtion  of  th at  na tiv e fores t fo r its  in trins ic  
values  tha t we are  a ll aw are  o f fo r the medic ina l valu es, the botan ica l 
int ere st,  loo king at  the uniqu e flora and the  unique  faun a in these 
areas,  th at plan ta tio ns  grow ing on some 15 to 25 o r 30 pe rce nt of the  
areas wil l grow eno ugh ad di tio na l wood th at will  allow are as to  be



285

set aside permanently for some of  the values th at people are talking 
about.

I would say, and I say this on my own, not as a representa tive of 
Weyerhaeuser, tha t without some intensive management on some por
tions of the tropical rainforest, you can just count out any options for 
preserving them, because the local people need the  money, they need 
the jobs. Plantations are a highly  labor-intensive enterprise, and I 
submit tha t intensive forestry  is as much as anything else going to 
be the salvation of some portion of  the tropical rainforest.

I th ink th at is all I would like to say. I  think you have my testimony. 
You can read it as easily as I can read i t to you.

Thank  you, Mr. Chairman.
[The prepared  statement of Norman E . Johnson follows:]

Prepared Statement of Norman E. J ohnson , Vice President, 
Weyerhaeuser Co.

Mr. Chairman, Members of the Subcommittee: I am Dr. Norman E. 
Johnson, North Carolina Region Vice President for Weyerhaeuser 
Company. Before assuming my present duties, I served first 
AS MANAGER FOR WEYERHAEUSER'S TROPICAL FORESTRY RESEARCH 

Center in Indonesia and later as Vice President for Weyer
haeuser's Far East Region operations. I was responsible 
FOR THE DEVELOPMENT AND IMPLEMENTATION OF INTEGRATED FORESTRY 

AND AGRICULTURAL RESEARCH ACTIVITIES AT WEYERHAEUSER'S 

JOINT VENTURE COMPANY IN INDONESIA, INCLUDING STUDIES OF 

THE ESTABLISHMENT AND SILVICULTURE OF SELECTED TROPICAL 

TREE SPECIES AND THE ASSOCIATED PRODUCTIVITY OF EAST KALIMANTAN 

SOILS. It IS FROM THIS PERSPECTIVE THAT I WILL COMMENT 
ON THE TOPIC BEFORE THE SUBCOMMITTEE.

We would like to thank the subcommittee for this opportunity 
TO GIVE OUR VIEWS ON TROPICAL FORESTRY. WEYERHAEUSER COMPANY 

RECOGNIZES THE IMPORTANCE OF TROPICAL FORESTS IN THE CONDUCT 

OF OUR NATION'S DOMESTIC AND INTERNATIONAL AFFAIRS. As 
AN ADVOCATE FOR THE PRACTICE OF SOUND FORESTRY, WE VIEW 

THE TROPICAL FORESTS OF THE WORLD AS HAVING THE POTENTIAL 

FOR MAKING MAJOR CONTRIBUTIONS TO THE ECONOMIC AND SOCIAL 

WELL-BEING OF MANY NATIONS. BEING FULLY COGNIZANT OF THE 

BIOLOGICAL COMPLEXITY OF THE TROPICAL FORESTS AND THE NEARLY 

UNLIMITED POTENTIAL ASSOCIATED WITH ITS WISE MANAGEMENT,

WE ACCEPT THE CHALLENGE BEFORE US.



Much attention has been focused on problems in the world's 
TR OP ICA L FO RE ST S. THESE  INCLU DE SH IF TI NG AG RIC ULTU RE , 

UNCONTROLLED FUE L WOOD GAT HER ING , AND POOR FOR EST  MANAGEMENT 

PR AC TI CE S.  The purpose of my brief comments today, however, 
IS  NOT TO DEVOTE FURTHER ATTENTION TO THE PROBLEMS. INST EA D,  

MY PURPOSE IS  TO SUGGEST THA T: 1 ) THE OPPO RTUNI TY FOR 

IN TE NS IV E MANAGEMENT OF TR OP ICA L FOR EST PLAN TATIONS MAY

OFFER A SOLUTION TO SOME OF THE FOR EST RY PROBLEMS IN THE 

TR OPI CS ; AND 2 ) BROAD- BASED SUPPORT IS  NEEDED FOR RESEARCH 

ON TR OP ICAL  FOR EST MANAGEMENT AND IT S  SO CIAL  AND ECONOMIC

EF FE CTS .

The Opportunity For Intensive Management of Tropical Forest

Plantations

Worldwide demand for forest products is growing. By the 
YEAR 2000 THE WORLD DEMAND FOR PAPER AND PAPERBOARD PRODUCTS 

ALONE WILL  HAVE INCREASED BY AN ESTI MATED 200 PERCENT OVER 1970 levels. Tropical forest areas*covering nearly a half 
B IL LI O N  HE CT AR ES,  PROMISE TO BE A SI GN IF IC AN T SOURCE OF 

RAW MATER IALS  TO MEET THE INC REA SIN G DEMAND. THROUGH SOUND 

MANAGEMENT, TR OP ICA L FOR EST S CAN BE NEF IT  THE WORLD ECONOMY,

THE DEVE LOPING COU NTRI ES INV OLV ED, AND THE POOR UNDEREMPLOYED 

INH ABI TANTS OF MUCH OF THE TR OP ICAL  FOREST REGIO NS. BECAUSE 

OF FAVORABLE CL IM AT IC CO ND ITI ON S, THE TROP ICA L FOR EST S 

ARE CAPA BLE OF PRODUCING 15 TO 90  CU BIC  METRES PER HECTAR E
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of'wood growth per annum. This compares with an average 
OF 5-8 CUBIC METRES IN THE INTERIOR OF CANADA AND 10“15 
CUBIC METRES IN THE COASTAL AREAS OF THE PACIFIC NORTHWEST. 

There is great potential for the sustained management of 
TROPICAL FOREST PLANTATIONS ON SOILS THAT ARE UNSUITABLE 

FOR PERMANENT AGRICULTURE. In OUR EXPERIENCE SUCH PLANTATIONS 
ARE BIOLOGICALLY. ECONOMICALLY, AND SOCIALLY FEASIBLE.

Our recognition of the potential productivity of tropical 
PLANTATIONS IS BASED UPON SEVERAL YEARS OF INTENSIVE FORESTRY 
RESEARCH AND MANAGEMENT IN INDONESIA AND MALAYSIA. At 
OUR JOINT-VENTURE OPERATIONS OF P.T. INTERNATIONAL TIMBER 
Corporation Indonesia in East Kalimantan, our forestry 
RESEARCH WORK HAS INCLUDED: METHODS FOR IMPROVED GROWTH 
AND YIELD FOR TROPICAL SPECIES; BREEDING OF IMPROVED PLANTING 
STOCK; SOIL PRODUCTIVITY TECHNIQUES; CONTROL MEASURES 

FOR UNDESIRABLE VEGETATION; CONTROL MEASURES FOR FOREST 

INSECTS AND PESTS; AND ESTABLISHMENT OF TREE HARVESTING 

TECHNIQUES SUITABLE TO PROTECT RESIDUAL TREE STANDS AND 
IMPROVE FOREST REGENERATION. In ADDITION, WE HAVE AND 
ARE CONTINUING OUR AGRO-FORESTRY RESEARCH TO DETERMINE 

THE FEASIBILITY OF GROWING FOOD CROPS ALONG WITH TREE CROPS 
IN RESPONSE TO LOCAL FOOD NEEDS.
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Let me illustrate the potential of tropical forest plantations 
WITH  A FEW S P E C IF IC  EXA MP LES  OF FI N D IN G S FROM OUR RESEAR CH  

EX PE RIE N CE  IN  IN DO NES IA :

. Soils research has indicated that most of the soils
IN  OUR HA RV EST L IC E N S E  AREA IN  EA ST  KAL IMA NTA N 

ARE  IN THE U LT IS O L GRO UP, D ER IV ED  FROM SEDIM EN TA RY 

rock. They are generally high in clay, low in 
NU TR IENT S SUCH AS PHO SPH ORO US, AND R E LA T IV E LY  SHALLOW 

IN  MAJOR ROOT ING HO RI ZO NS.  TH ES E CH A R A C TER IS TIC S 

MAKE THE S O IL  MORE SU IT A B LE  FOR THE MANAGEMENT 

OF FA ST  GROWING TR EE  S P E C IE S  THAN FOR PERMANENT

AG RI CU LT U RE .

. Growth and yield studies ensure that plantations
CAN PRODUCE MAXIMUM COMM ERCIA L WOOD VOLUME Y IE L D S  

PER  HE CT AR E.  EA RL Y EX PE RI M EN TA TIO N IN  IN DO NE SIA 

CAU SED  US TO R E JE C T  CE RT AIN  S P E C IE S  BECAUS E TH EY  

D ID  NOT GROW W EL L,  TH E IR  WOOD Q U ALI TY  WAS IN FE R IO R ,

OR TH EIR  USE  WAS IM PR ACT IC AL FOR OTHER RE AS ON S.

Our research has led to the selection of the best 
TH RE E OF FOUR PL AN TA TIO N S P E C IE S  TO MA INT AIN  F L E X I B I L I T Y  

IN  END USE AND RED UCE  THE R IS K  OF LARG E SC ALE  PL AN TA 

TION F A IL U R E .
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In our silvicultural management research, extensive 
TE ST S HAVE ALRE ADY INDIC AT ED  THAT THE GROWTH RATES 
OF BOTH THE HARVESTED AND THE UNDIST URBED NATURAL 
FOR EST  ARE FAR LOWER THAN THOSE OF SE LECT ED  SPEC IE S 
UNDER PLANTATIO N MANAGEMENT. TH IS  PLAN TATION MANAGE
MENT WILL PRODUCE HAR VESTABLE WOOD IN 15 " 20 YEAR S 
WHILE A NATURAL FOR EST SYSTEM  WILL REQUIRE  50 "
70 YEAR S.

Our research and management experience convinces us that 
TR OP ICA L PLAN TATIONS OF FAST-GROWING TR EES PROV IDE AN ALT ERN A
TI VE TO PROBLEMS OF SH IF TI NG AGR ICULTURE AND THE UNCONTROLLED 
HARVEST ING OF THE UNMANAGED NATURAL FO RE ST. IN TE NS IV E 
FOR EST RY ON A PORTION OF THE AREA WILL  PRODUCE ENOUGH WOOD 
SO THAT OTHER AREAS CAN BE SE T AS ID E FOR LE SS IN TE NS IV E 
USES AND RE SE RV ES . Y IE LD S  FROM PLAN TATIONS CAN SA TI SF Y 
WOOD DEMAND AND PROV IDE THE TIME NEC ESSARY  FOR LOGGED STANDS 
TO DEVELOP AGAIN TOWARD A CLIM AX FO RE ST. THESE  PROLONGED 
PER IOD S OF REST ORAT ION WI LL PERM IT DEVELOPMENT OF THE FU LL  
RANGE OF INTE RME DIAT E STANDS AND FOR EST D IV ER SIT Y  IMPORTANT 
TO MAINTENANCE OF TR OP ICAL  FOR EST  ECO ~SYS TEM S. MORE IMPORTANT LY, 
HIGH Y IE LD S FROM PLAN TATIONS GRE ATLY REDUCE THE LAND BASE 
NEC ESS ARY  FOR A GIVE N WOOD SU PP LY , THUS RE LI EV IN G HARVEST ING 
PRESSURE ON SELEC TE D NATURAL FOR EST  ARE AS.



290

Ry concentrating production on a smaller land base, plantations
ALSO PERMIT  MORE CONS OLIDA TED MANAGEMENT, HARVEST ING AND

TRANSP ORT A C T IV IT IE S , REDUCING OPER ATIO NAL COSTS  AND INCREA S

ING EARNING S. They also can contribute to a stabilized 
LABOR FO RC E, WHICH CAN SLOW DOWN THE PACE OF SH IFTI NG AGR ICULTURE

IN MANY CO UN TR IES , AND ALLOW PERMANENT SETTL EMENTS FOR

WORKERS IN SE LE CT  ARE AS.

I

With the opportunities to sustain volume production, conserve
AND RESTORE NATURAL FO RE ST S, AND S T A B IL IZ E  RURAL AGR ICULTURAL

COMM UNIT IES, FOR EST  PLAN TATIONS SHOULD BE AN AT TRAC TIV E 

OPPO RTUN ITY FOR GOVERNMENTS IN TR OP ICA L COUN TRI ES.  SOME 

GOVERNMENTS AND INDU STRIA L VENTU RES HAVE ALREADY MADE GIG AN TIC

ST RI DES  IN PLANTA TION PROGRAMS, AND THE FUTURE OFF ERS  EVEN

GREATER OPPORT UNIT Y.

Am j t iqnal  Research i .§. Needed on Tropical  Forest Ianasement

Our knowledge and understanding of tropical forest problems 
AND SOLUTIO NS IS  IN CR EA SIN G,  AND THE BA SIC TECHNOLOGY FOR 

ES TA BL ISH IN G PLAN TATIONS IS  NOW WELL DOCUMENTED. HOWEVER,

NEW PROGRAMS WILL REQU IRE AD DIT ION AL EVALUATIO N OF SP EC IE S 

AND SO IL  COND ITION S. In MANY AREAS OP TIM IZING  YI ELD  PRODUCTION 

WILL  REQ UIRE FURTHER EX PE RI EC E AND RESEARCH WITH SI LV IC ULT URA L

TREATMENT IN ESTA BL ISH ED  STANDS .

A



291

We are convinced that there is a potential for intensive 
PLANTATION MANAGEMENT AS ONE OF MANY USEFUL TOOLS IN THE 

RESO LUTION OF TR OP ICA L FORES TRY  PROBLEMS. SUPPORT ON THE 

PART OF LOCAL GOVERNMENTS, INT ERN ATIO NAL  AG EN CI ES , IN DUST RI ES , 
AND OTHER IN FL UE NT IA L BO DIE S IS  ES SE NTI AL IF  THE POTEN TIA L 

OF TH IS  TOOL IS  TO BE REA LI ZE D . TH IS  CAN BEST BE GENERATED 

BY EXPOSURE TO INFORMATION AND DEMONSTRATION BASED ON RESEARCH 
DESIGN ED TO: ( 1 )  ID EN TI FY  AND MIN IMIZE THE RIS KS ASS OCIAT ED 

WITH TROP ICA L PLANTATIO N MANAGEMENT; (2 )  DEVELOP PLANTATION 

SYSTEMS FOR TRE E SP EC IE S OF DI VE RS E OR IGI N AND U T IL IT Y ;

(3 )  ES TA BL ISH OR RE FIN E M UL TIP LE ’ USE SI LV IC ULT URA L AND 

MANAGEMENT SYSTE MS FOR THE NATURAL FO RE ST S; ( 0 )  OP TIM IZE  

THE DI ST RI BU TI ON  OF TR OP ICA L LAND“ USE FOR AG RIC ULTU RE,

FORES TRY  AND COMBINATIONS THE REO F; AND ( 5 )  DETERM INE THE 

TYP E OF LOCAL GOVERNMENT INCE NT IVE PROGRAMS WHICH CAN BEST 

PROV IDE FOR THE CONTINUED PROD UC TIV ITY  OF TR OP ICA L FOR EST  
LAN DS.

The deficiencies in the technology, however, should not 
INFLUE NCE MAJOR DE CI SION S TO INVE ST  IN TR OP ICA L FOR EST 

PLA NTATION S. If ONE HAD WAITED UN TIL  AL L QUESTIONS WERE 

ANSWERED BEFORE PROCEE DING WITH LARGE SCA LE PLA NT AT ION S,

MANY OF THE SU CCE SSF UL PLAN TATION S OF THE WORLD WOULD NOT
E X IS T .
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A NUMBER OF FACTORS OTHER THAN TECHNOLOGY WI LL BE MORE 

C R IT IC A L IN CREA TING  A FAVORABLE INVESTMENT ENVIRONMENT.

First, government policy must ensure land ownership (or 
SU FF IC IE N TL Y LONG-TERM LAND LE A SES) TO RECOVER THE COSTS  

OF INVESTMEN T. THE RE LA TI VEL Y SHORT L IF E  OF MOST GOVERNMENT- 

GRANTED HARVEST LI CE NSE  AREAS DOES NOT ENCOURAGE USE OF

PR IVA TE CA PITA L BECAUSE OF THE HIGH R IS K  OF L IT T L E  OR NO

RETURN IF  HARVESTIN G RIG HTS  CHANGE OR REVERT TO THE GOVERNMENT. 

This applies to silvicultural management of both plantations 
AND NATURAL STAND S. LI CE N SE  AGREEMENTS MUST EIT HE R 

GIV E LONGER TERM RIGHTS  TO HARVEST ING OR AT LE AS T A PROMISE

OF CONTINUED HARVEST RIG HTS  IN RETURN FOR SOME LE VE L OF

COMMITMENT TO PLA NTA TIO NS.

Government policy can also stimulate plantation programs 
BY PROV IDING  IN CE NT IVES  FOR THE HIGH COST OF TH EIR ES TA BLI SH 

MENT. In some countries this policy has taken the form 
OF SU BSI D IE S FOR A CERTAIN  PERCENTAGE OF THE ESTABL ISHMEN T 

costs. Elsewhere, it may involve reduced royalties on 
TIMBER HARVESTED FROM THE OR IGI NA L STAND BEFORE S IT E  PREP ARA

TI ON, A WRITE OFF OF COSTS IN CAL CUL ATIN G TA XE S,  OR SOME 

OTHER COMBINATION OF IN CE NTI VE S.  It IS  IMPORTANT THAT 

GOVERNMENTS RE AL IZ E THAT THEY  ARE A PARTNER IN THE LONG

TERM BE NEF IT S OF PLA NTA TIO NS.  THE Y CAN DEVELO P THAT PARTN ER

SH IP  THROUGH AN AC TIVE  IN CE NT IVE PROGRAM WHICH WI LL FRE E

THE CA PI TA L NECESSARY FOR INVESTMEN TS IN PLA NTA TIO NS.
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For example, Brazil, Chile, and the Philippines currently 
HAVE PLANTATION INCENTIVE PROGRAMS, AND THEIR FOREST MANAGE

MENT SUCCESSES ARE ALREADY EVIDENT.

National and regional governments must encourage land use 
POLICIES WHICH PERMIT INTEGRITY OF FOREST HARVEST LICENSE 

AREAS WHILE RECOGNIZING THE NEED FOR SUSTAINING AGRICULTURAL 

► PRODUCTION IN ADJACENT AREAS. AREAS MUST BE DESIGNATED

FOR AGRICULTURAL AND FOREST INDUSTRY DEVELOPMENT AND BOUNDARIES 

OF THESE AREAS MUST BE PROTECTED BY REGIONAL GOVERNMENTS.

With host-government commitments at all levels to economically 
SOUND PLANTATIONS, INDUSTRY CAN HAVE A SIMILAR COMMITMENT 

AT ALL LEVELS OF MANAGEMENT. WITHOUT THESE COMMITMENTS, 

CONSISTENT MANAGEMENT PLANS CANNOT BE FORMULATED BECAUSE 

OF UNCERTAIN CASH FLOW SITUATIONS, POLITICAL OR LABOR PROBLEMS, 

AND OTHER SHORT“TERM INDUSTRY CONTINGENCIES. A SERIOUS 
PROGRAM OF SUSTAINED YIELD BY FORWARD-LOOKING MANAGEMENT

MUST BE AS FREE AS POSSIBLE FROM SUCH SHORT~TERM CONSTRAINTS

IN ORDER FOR CONSISTENT DEVELOPMENT OF NEW PLANTATION AREAS.

At the supervisory level in both government and industry,
A LACK OF COMMITMENT WILL RESULT IN POOR QUALITY CONTROL

OVER SILVICULTURAL OPERATIONS.

With favorable government policies, wise land use decisions,
AND INDUSTRY COMMITMENT, ECONOMICALLY FEASIBLE FOREST PLANTA-

66-32 6 0 - 8 1 - 2 0



TI ON PROGRAMS WILL EXPAND IN  TROPICA L FOREST REGIONS OF 

THE WORLD. THEY WILL  INCREASE OR MAIN TA IN  THE FLOW OF 

WOOD PRODUCTS TO A FIB ER-HUNGR Y WORLD, WHILE ALLOWING A

PORTION OF THE REMAINING NATURAL FORESTS TO BE MA INTA INED

FOR FUTURE GEN ERATIONS.

Deforestation is a Misleading Term in Discussing Tropical
Forest. .Manasememt Issues

The broad application of the term "deforestation" to the 
TROPICA L FORESTS PROBLEM IS  MISLE AD IN G. It DISCRE DITS  

AND IGNORES THE FOREST MANAGEMENT PROGRESS AND A C T IV IT IE S

THAT ARE SUCCESSFUL IN  MANY TROPICA L REGIO NS OF THE WORLD.

More importantly, it suggests we are impotent to produce 
SOLUTIONS THAT PROVIDE STABLE TIMBER  SU PP LIE S TO MEET WORLD 

NEEDS. I SUBM IT THAT OUR UNDERSTANDING OF THE PROBLEMS 

AND SOLUTIONS OF TROPICA L FORESTS IS  INC REASING  NOT DECREASIN G.

Many people simplistically label all harvesting activities
AND OTHER FOREST MANAGEMENT EFFORTS IN  THE TROPICS  AS "DEF OR ES TA TION .

In fact usually less than a half dozen trees are selectively
REMOVED FROM EACH HECTARE LEAVING  DOZENS TO GROW. W lT HIN

F IV E  YEARS THE FOREST CANOPY CLOSES. TH IS  IS  HARDLY "D EF ORES TA TION."

I URGE WE DROP THE TERM "D EFOR ESTATIO N"  AND PLACE TROPICA L

FORESTRY ISS UES IN  TH EIR PROPER PE RS PE CT IVE.



Human intervention in the alteration of tropical forests 
IS  AN IMPORTANT QUESTION BUT NOT A NEW ONE. SOME TR OP ICA L 

FOR ESTS HAVE BEEN USED WISE LY AND OTHERS MISUSED FOR HUNDREDS 

OF YE AR S. Some are essentially untouched from the standpoint 
OF HUMAN IMPAC T. OTHERS ARE PRESSURED BY EXPANDING POPULATIONS 

AND INC REA SIN G DEMAND FOR FOOD, WATER, WOOD, SP AC E, AND 

OTHER FORCES WHICH REP LACE THE SE FOR EST S WITH AG RIC ULTU RE, 

UNPRODUCTIVE GRA SSLAND S, OR LOW- GRADE SECONDARY FO RE ST S.

Conclusion

The continuing quest by developing countries for capital 
AND A HIGHE R STANDARD OF LI V IN G  IS  RESULTI NG  IN THE RA PID  

HARVEST  OF COMMERCIAL FO RE ST S. COMPOUNDING TH IS  EF FE CT  

IS  THE REMOVAL OF WOOD FOR ENERGY USES FROM THE NON-COMMERCIAL 

FOREST AS WELL. THESE PRE SSU RES  ILL US TR AT E THE NEED FOR 

SOUND LAND USE AND FOR EST MANAGEMENT PR AC TICE S TO ENSURE 

SUS TAINE D FOR EST  PROD UC TIV ITY  WORLDWIDE.

Development of forest plantation programs may be one useful 
TOOL IN THE RESO LUTION OF TR OP ICA L FOR EST  PROBLEMS. We 
BEL IE VE RESEARCH IS  A KEY ELEMENT IN MEETING THE CHAL LENGES 

OF THE TR OPI CS . ROTH GOVERNMENTAL AND NONGOVERNMENTAL 

SUPPORT FOR TR OP ICA L FOR ESTRY AND AGR ICU LTU RAL RESEARCH 

ARE ES SE NTI AL FOR UNDERSTANDING CURRENT AND FUTURE DEVELOPMENT

IN THE TR OPI CS .



Weyerhaeuser's forest management success in our tropical
FORESTRY REGION IS  A RESULT OF OUR RECO GN ITION  OF THE TROP ICAL

FORESTRY ECO"SYSTEM AND OUR AWARENESS THAT WE MUST MAINTA IN

EF FE CT IVE PERSONAL RE LA TIONS HIPS  WIT H HOST COUNTRY O FFIC IA LS  

AND THE COMMUNITY AT LAR GE. We ARE EAGER TO BROADEN OUR 

KNOWLEDGE OF THESE FACTORS AND STAND READY TO SUPPORT OTHER

EFFORTS IN  TH IS  ARENA.
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Mr. Bonker. Thank you, Dr. Johnson, for tha t visual presenta tion, and for your writt en statement that , of course, will be included in the record.
I think,  given the time schedule, tha t we will ask Congressman Bowen to lead with questions.
Mr. Bowen. Thank you, Mr. Chairman.
I want to commend Chairman Bonker for calling these hearings. I think they are very constructive, and I am happy to be able to De here.
Ju st a few short questions.
Dr. Gallegos, I know tha t there have been at times recommendations from a number of reporte rs to perform environmental impact assessments before under taking  development projects in tropica l forest areas. Do you think the U.S. Government should require companies contemplating overseas investments in these tropica l areas to prepare  environmental  impact statements?
Mr. Gallegos. Thank you for your question. This is a topic that does concern indust ry.
There are several aspects I  would like to respond to in answering this question. Fi rs t of all, as a mat ter of course and as a matter of developing forestry projects in these countries, we collect baseline information concerning the climate, soils, wildlife, et cetera, of the country. These are data  tha t are normally required in environmental impact statements.
This is just a mat ter of course in conducting  good forest ry practices. Thus far, we have been spared the procedural requirements, delays, and litiga tion that  an environmental impact statement  would cause in our development projects.
Second, I would like to say that  a majority of these countries already  require environmental statements tha t are very similar to U.S. environmental impact statements, and we are normally  required to gather this data  by the host governments. This is something tha t is not required of indigenous corporations opera ting in these countries.Third, I would like to say tha t environmental impact statements  would provide a disincentive for U.S. multinationa ls which would be inclined to invest in these tropical countries. In fact, it would favor  competitors from other countries to develop these projects.Four th, the question of preparing Federa l environmental  impact statements is an open question. Thus far, i t is something tha t has never been required of U.S. industry.  For equity considerations, if it is to  be required, consideration should be given to requiring i t of all industries, both small businesses and major corporations, both domestic enterprises and foreign investment.
Fif th,  U.S. multinationa ls often operate throu gh thir d parties and subsidiary companies in these countries, and the question o f howT E IS  requirements would apply to these thi rd parties is something tha t would have to be answered.
Fina lly, I would like to say t ha t in our testimony, we are stat ing methods whereby these U.S. multinationa ls can be encouraged to invest in other countries to foster sustained forest management. The requirement of environmental  impact statements  would discourage this sort of investment. We feel tha t we can make a very concrete con-
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tribu tion to the development of  natu ral resources in these countries, 
and this  would only provide another disincentive for this  contribution.

Mr. Bowen. So you feel you have, in effect, your own in-house 
environmental impact statement  that  you do for your own purposes?

Mr. Gallegos. Yes.
Mr. Bowen. This documentation, is it available on any kind of 

limited basis or otherwise, for outside sources to review, or is this 
strict ly confidential ?

Mr. Gallegos. A lot of thi s data is gathered from records available 
in the host countries. The compilation and  the work involved in gather
ing it  is something t ha t requires  investments by these companies.

To answer your question, yes, it would be available.
Mr. Bowen. It  would be available. Tha t is very encouraging.
Dr. Johnson, let me ask you a question. I  might say that you have a 

fine Weyerhaeuser Co. in my distri ct also.
What are the causes, if you could just  be br ief about it , of tropical 

deforestation in the tropica l areas where your company operates? I 
might just ask you if  there are any opportunities  in the temperate zone 
for forest technology to abate or remedy the effects of these tropical 
deforestation activities.

Mr. J ohnson. The main cause of deforesta tion is population pres
sure ; people needing the land to grow food to survive. Slash and burn 
agriculture, I think has been shown to be the primary cause. Timber 
industries  go into these areas to open them up but they  do not deforest. 
We selectively harvest them. We do contribute, though. As we open 
these areas up, we do make it a lit tle b it easier for  shift ing agricultures 
to move into the areas.

Then there  is just the sheer pressure for urbanization. That is a 
very rapid ly growing part of the world, and I think anyone who has 
been in Singapore and Hong Kong, in Taipei and into Jak art a, and 
just seen what is happen ing in Southeast Asia, the pressures are 
horrendous.

So, I thin k those are the prim ary causes. Fire is not a significant 
factor. Even storms are not a  significant factor. I t is prim arily people 
caused.

As fa r as the applicability of temperate zone fores try, yes, there  are 
a lo t of things tha t we can do, the same as in your area, a lot of the 
growth  rates  are similar to the pine planta tions in your area. What  
we have to be careful of, however, is the soils are much more fragile. 
They have to be taken—you have to take more care in handling them.

Mr. Bowen. W hat is the basis of tha t frag ility  in soil structure?
Mr. J ohnson. First'  of all, very low7 nutr ient  content. As you get 

into areas where you have higher and higher rain fall , a lot of the 
nutr ients  a re leached out. You also have very high temperatures. As 
you take the cover off, these soils can be hardened by the Sun and the 
elements.

Mr. Bowen. I  have one final question.
Mr. Ladrach, I wonder if you might be able to suggest any 

programs tha t our Government could foster to increase professisonal 
training and exchange opportun ities for both U.S. and t ropical coun
try  professionals.
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Mr. L adrach. I th in k som eth ing  like  th e P oi nt  F ou r p rogram  w hich  
was in  existen ce is valu able. I have cited ex amples in  Co lomb ia. M y co l
leag ue I worked wi th  was in  MSU  on th at prog ram . I th in k it  is 
necessa ry to ge t be tte r education  fo r fo rei gn  natio na ls.  We hav e 
fo restr y schools in Colomb ia an d we have an excess of  fo restr y gra d
uate s, but  we don’t have en ough quali fied  people.

I th in k it  is necessary to hav e trai ni ng  fro m the Uni ted State s an d 
from othe r deve loped cou ntr ies  in tro pica l are as  to  h elp  in iti ate fores 
try proje cts  and to do basic  research.  The com bin ation of  the  two.  
Th e fo rei gn  sci ent ists  can in iti at e work and  then  ge t educa ted  na tio na ls 
to continue such work local ly.

Mr.  Bowen . Y ou  say  some of  th is  work was  done  at  Missi ssippi 
St ate U  niv ers ity  ?

Mr. L adrach. Michig an St ate U nive rsi ty.
Mr. Bowen. Y ou  sa id  MS U. I  di dn ’t know which  MSU  you were  

ta lk in g about .
Mr. L adrach. They  did a lot of  the  or igi na l work. I hav e a lso worked 

close ly with the Comm onw eal th Fo re st ry  In st itute  in Oxford,  E ng
land , an d I  am impressed by th ei r opera tio n. Th ey  ru n on a lim ited 
budget.  Th ey  h ave  a  ded ica ted  grou p of people who wo rk outsid e the 
un iversit y in tro pica l fields. Th ey  have  been  very he lpfu l to me. Th ey  
req uir e no contr act . Th ey  send me seed. Th ey  don’t exp ect  an ythi ng  
back  fo r it  bu t I  give  them our resea rch  rep or ts in retur n.

I  t hi nk  th is  is  a  go od example. Of course, I  th in k the Uni ted States  
would  have to look at  may be a dif fer ent way  of do ing  it,  no t exact ly 
the same, bu t it  cou ld be a pa tter n to see if  we cou ld set up  some 
sim ila r typ e o f o rgan iza tio n wi th a U .S.  u niv ers ity . I th in k th at  G eor 
gia , F lo rida , N orth Ca ro lin a St ate,  or M issi ssip pi St ate wou ld be ideal  
un ive rsi ties to work wi th,  espec ially fo r t he  L at in  Am erican  coun trie s.

I  th in k anoth er are a which is im po rta nt , espec ially to L at in  America  
is language. A ID  ha s done  tr an slat ions  in  th e past.  C ur rent ly  I  u nd er 
sta nd  they  are  no t do ing  them . I have inform at ion and some repo rts  
fro m A ID  which have been very valuab le, tran slat ed  into Spanish .

One  reason I  tra ns la te  my research  repo rts  to En gl ish  is to  create  
an int erc hange, because there is a very lim ite d int erchan ge  betw een 
many Lat in  Am erican s and th e rest of  the wor ld. Eng lis h is the 
world  f ores try  language, and Lat in  A merica  is i sol ated because of th is 
lan guage ba rri er .

Mr. Bowen . W hen  you say aro un d the  res t of  the  world , there is no 
problem wi th En gl ish  being  the unive rsa l fo rest ry  lan guage?

Mr. L adrach. At  the  pro fes sional level, in tern at iona lly , no, bu t 
many loca ls do no t s pea k En gl ish . Th ey  h ave  to use tex ts to rea d and  
to stu dy  which may  be in En gl ish  or  an othe r lan guage, bu t it  is ex
treme ly difficult, and of ten  whe n the y go to an  in tern at iona l meetin g, 
the y can not  converse freely . Th ey  can not ge t to know  th ei r in te rn a
tio na l colle ague s p ersonally . They m ay be able to un de rst an d technical  
lan guage , bu t they can’t converse  and cre ate  th e close tie s whi ch are  
necessary to  do interna tio na l w ork .

Mr.  B owen . Than k you very much, M r. L ad rach .
Mr.  Ch airm an , th an k you fo r le tti ng  me ask  thes e questions.
Mr.  B onker . Tha nk  you fo r be ing  wi th us th is mo rning , Mr. 

Bowen.
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I would like to cover several key issues which surfaced in your testi 
mony, so that we have a clear understanding of the basis upon which 
we will be considering this issue.

Fir st are the reports. We have before us the Interagency Task Force 
Report on Tropical Forests. Then we also have the Global 2000 Report.
I have to agree with your assessment t hat  the latt er report is one of 
gloom and doom as it relates to information on forests. It  was taken 
primarily from the Council on Environmental Quality,  and didn’t, as 
I understand  it, re fer to the In teragency Task Force and the work they 
have been doing.

The subcommittee has had an oppor tunity  to look at the Task Force 
Report and agrees th at it is a better representa tion of th e worldwide 4
tropical  forest problems. The subcommittee will rest its case upon that 
report , but I think it is worth noting, though, tha t in the Task Force 
Report, there is outl ined a worst case and best case scenario which I 
think  is worth reviewing.

In the worst case scenario, the task force sta tes :
The forest areas are projected to decline by one-half to 580 million hectares 

by the year 2000. Assuming that  the forest loss in 1979 is 20 million hectares, and 
the rate  of tropical forest conversion will thereafter  increase the expected popu
lation growth rate, most tropical countries will have economically accessible 
forests remaining a t the century’s end.

I t goes on to point out tha t these people will be without land for 
food, shel ter, and fiber. Watersheds are the major agricultura l areas 
which are denuded and needed for flood control, irrigation , and will 
rapidly fill with silt. Hundreds of thousands of plan t and animal 
species will vanish, and much of the potential  for limit ing cultura l, 
ecological, and medical problems will vanish with them. Tha t is the  
worst case scenario.

The best case scenario equally plausible, but equally unlikely to 
happen:

Unless the conditions causing rapid deforestation change substantially, if the 
current deforestation rate is only 10 million hectares in all forestry  plans and 
goals in tropical countries are fully successful over the next 20 years, then the 
deforestat ion rate  may drop to less than 5 million hectares a year by the  year 
2000.

Under these assumptions, projections indicate tha t wood will be 
abundant in some countries of Africa,  South America, and Southeast 
Asia; so there are the worst case and best case scenarios, I guess, adepending on how we proceed at  this point, which makes these hea r
ings timely. Much depends upon what not only interna tional  compa
nies and international  organizations do, but also what host country 
policies will be, and U.S. assistance over the next  few years.

So, I  think  a lot of the information is there. The opportun ities are 
there, and the challenges, depending on what we do at th is point.

The second issue concerns the term  “deforestation.” I  thin k industry 
has expressed legitimate concerns about the use of  tha t term, but I 
think it is impor tant to point  out tha t while the causes of tropical 
forest loss are multiple,  and the rep ort points out diversion and use for 
agricultura l and fuel wood gathering are probably the major causes, 
and the  report also points out, as you know, Dr. Gallegos, 80 percent of 
the loss is due to these reasons.
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Poorly  managed industrial logging, and some of the other related activities are a very small contributor . The report points out th at less than  6 percent is actually exported from these countries. So, industria l logging has a small impact on the overall list of contributing  causes to  deforestation , but I think  t ha t is why the term is there.Deforestat ion represents much more than  just industrial logging. I t represents fuel gathering. It  represents the agricu ltural  use, and other contributing  reasons for why our tropical forests are diminish
ing.

So, the subcommittee ought to look closely at this term, but I don’t think  the indus try ought to be defensive about it. Simply because it ► is a collective term, doesn’t necessarily mean that we are try ing  tosingle out the indus try for deforestation. In  fact, your contribut ion has been positive in the sense that in many areas where there is high volume there is a plantation  or management program that will accelerate the growth of tropical  forests. It  is an important point, and I am glad you raised i t at  this time.
I want to proceed with a few questions, Dr. Gallegos, regarding statements tha t you make on page 7 of your prepared text. The last sentence states “Many of the  problems described in the  reports can be solved by wise forest management designed to meet increased demands for fiber.”
I think  tha t comes on the heels of your statement about the Global 

2000 Report. Some companies depend on the host countries and thei r own requirements for proceeding with forest management programs, but in o ther instances maybe there is no forest management program, depending on the circumstances. Is forest management a universal par t of a m ultinational’s policy in a given country, or is it only done when it is required or seems economically feasible ?
Mr. Gallegos. By and large, a vast major ity of the U.S. mul tinational forestry companies are conducting intensive forest management in the lesser developed countries. There are exceptions, b ut I would say a vast ma jority  do practice intensive forest management.
One of the th ings tha t we are concerned with is the development of the natural resources tha t these countries have. An economist will tell you tha t there are three forms of capita l which are required for this industrialization. Fir st of all are the  na tura l resources. Secondly, are the human and technological expertise. And third ly, the financial • resources.
The U.S. companies in practic ing intensive forest management are offering these countries the latt er two forms of capital, the technological expertise and the  financial capital, and in this sense we are encouraging wise development of the natural resources tha t are there.
Mr. Bonker. In the Northwest, intensive management makes a lot of sense for the landowners. They see it as a long-term investment, and it has been a very wise one, and Weyerhaeuser has been a leader in this field. The U.S. Fores t Service has fallen behind, and we have had to encourage them to adopt forest management plans tha t are simila r to the private sector, and we have had to convince our colleagues in the Congress tha t it is a wise investment. But we also find the private landowners do not necessarily find that it is a wise investment, tha t they can log the trees on the ir lands and receive a good
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profit. I t is just not practica l to reinvest in a produc t tha t is going 
to take 30 or 40 years to mature  and be ready for another round of 
harvesting.

Are you encountering these situations in the tropica l areas? The 
long-term investment in forest service management, and the expense? 
Is it much more expedient and profitable just to cut and let natural 
regeneration take  over ?

Mr. G allegos . One of the very concrete advantages tha t forestry in 
the tropics has is tha t, first of all, introduced trees native to other en
vironments grow extremely fast. Fo r instance, we can have some of 
our southern U.S. pines that  grow two to three times as fast in tropical 
and subtropical environments, for example in Brazil. You also have 
other species such as the anthocephalus, albizia and eucalyptus tha t 
Dr. Johnson referred  to.

Mr. Bonker. The tree on the side of  the road, in th e slides, what was 
that?

Mr. G allegos . T hat  is anthocephalus, which is a native species in 
Indonesia. These species do have the advantage  tha t rotations can 
be considerably shortened, so the problem of long-term investments 
is not as acute in these lesser developed tropical  countries.

The problem within these c ountries is, again, the technological ex
pertise, and the  capital necessary to develop the resource.

Mr. Bonker. Mr. Ladrac h, in your statement  on page 2, you state, 
“The natu ral regeneration in this area has been proven superior to 
any pla nting technique through continuing research.”

Wh at you are saying here is contrary to what has been our experi
ence in tne Northwest, t ha t is, th at witn intensive forest management 
we can grow at an accelerated pace. You are saying tha t natural re
generation in t his case is p referable to  intensive management. Is tha t 
true?

Mr. Ladrach. Yes. This area where we are logging has a rainfa ll 
of about 23 feet a year. I t is one of the highest in the world, near 
Buenaventura . We have done research in this area, tryi ng to plant. 
We have tried  to plan t 50 species native to this area or introduced, 
and we have invariably found th at the na tura l regeneration is superior 
to anyth ing we have tried to plant.

In fact, if the trees are not from this area, they won’t even survive 
the first year. This area is unique compared to the upland Andean 
zones, where pla ntations of pines and eucalyptus and o ther species are 
much better than any of the native hardwoods, but in the particular 
area where we are logging on the Pacific coast, which is a very humid 
tropical forest, natura l regeneration is successful.

Mr. Bonker. Is  it an exception to this  area ?
Mr. Ladrach. I think  the difference between what we have in 

Buena vista and what happens in some other countries is thi s: If  the 
area is left afte r logging it comes back to forest natur ally. I think 
in many areas of the world, if the forest is cut and there is no migra
tory agricu lture afterw ards, it will regenerate itself and come back as 
a good forest.

Mr. Bonker. But a lot depends on the logging practices.
Mr. Ladrach. Logging is critical.
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Mr. Bonker. And the soil conditions. You can log in such a wa$ 
tha t a regeneration is very difficult, or in such a way tha t it is more 
compatible with the natu ral state of the soil and growing conditions.

Mr. L adrach. This comes back to the old concept of clearcut versus 
selective cuttin g. We are probably one of the few companies t ha t are 
cutting in the tropics on a clearcut basis. We use everything in our mill 
tha t comes from the forest. The few trees we don’t use are taken out 
by other  woodcutters.

Mr. Bonker. W hat about slash ? Do you burn it ? Do you make t he 
soil conditions conducive to regrow th? Do you just cut what you want 
and take i t out ?

Mr. L adrach. There  is very little left on the ground standin g after 
we are done, and after the local cutters  are  done. I t does not burn, be
cause it is so wet.

Mr. Bonker. Are you using  this as pulp, or are you cutting  up every
thin g?

Mr, L adrach. The trees are debarked on the ground. The bark is lef t 
in the forest.

Mr. Bonker. W hy?  I t seems to me th e bark becomes quite a val
uable resource for pulp  or pap er production.

Mr. L adrach. Bark has very littl e fiber, and it has a lot of nutr ient. I t 
is better l eft in the  forest  to recycle.

Mr. Bonker. So you take it off in the field.
Mr. L adrach. Yes.
Mr. Bonker. Do you really  ?
Mr. L adrach. We haul the wood 130 kilometers, which is about 75 

miles, over a mou ntain range to our mill. The less weight we carry, the 
better.

Mr. Bonker. H ow  do you debark the tree in the field ?
Mr. L adrach. Most of it  is done by hand, by machete, and by shovels, 

and similar instruments.
Mr. Bonker. That is very intensive labor, isn’t it ?
Mr. L adracii. The city of Buenaventura is very near our conces

sion, and they have an extreme problem of unemployment. Most of 
our labor is not actually colonists or jungle people. They are people 
from the city who come in on buses and work. It  is a big source of 
labor. We are not tryi ng to mechanize until we absolutely have to. We 
are tryi ng to use a minimum of mechanization. We use small winches 
to log but most of the work is by hand labor. Tru cks are loaded by han d 
and people work in the field cutt ing by hand. They cut some trees by 
axes. We have introduced chain saws, but some of them still pref er to 
use axes in some cases.

Mr. Bonker. If  you allow this area to be regenerated without plan t
ing and silviculture  methods and so fort h, what are the seeds th at are 
used?

Mr. L adrach. That  is something we are studying. We know that most 
of the regeneration comes from seed and not from sprouts, whereas 
many forests in th e United  States, when cut regenerates from sprouts 
instead of seeds. We know the forest regenerates from seed, and tha t 
the species composition does change. The early forests, the pioneer 
forests, are different in species composition from the old forests. With  
time, it begins to change to a species composition simila r to the original 
forest.
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Mr. Bonker. What is the difference between pioneer and old forests ?
Mr. Ladrach. Trees have different growth rates. Some are quick 

starters others slow starters.
Mr. Bonker. Jus t like humans.
Mr. J ohnson. Like red alder  out your way coming in earlier, and 

the other  species coming in later.
Mr. Ladrach. Many people see this, and they are shocked thinking 

tha t we are losing the genetic base, but we have studies going on now 
tha t project tha t this forest will renew itself from a volume stand
point in about 30 years or less, and by 15 years, the forest has a very 
similar species composition in the  clearcut areas to t ha t of the original 
forest.

I would like to point out tha t this isn’t all roses. There is a problem, 
because when these trees get up to ab out 4  or 5 years of age, they are 
of an optimum size for poles, and there is a great  demand for such 
poles. We have a problem with colonists coming in on our concession 
and cutting poles and selling these. This destroys much of this area.

Th at is the  conflict I mentioned between land reform and forestry. 
The land reform people are encouraging colonization in this area 
where it  will not su pport agricu lture, so these people have to work the 
wood.

We are tryi ng to reforest  it. We w ant to cut the second, the third , 
the f ourth rotation. We want to  stay in this area. We have a big in fra 
structure . This is a serious problem, and we are looking at  possible so
lutions, such as growing poles near the cities where they are needed, 
and a massive, intensive pla ntatio n program to tiy  to  take some of the 
pressure off the forest.

The forest will regenerate if man stays out, bu t unfortun ately, man 
does not stay out when there are access roads, and this  is a problem.

Mr. Bonker. Mr. Johnson, Weyerhaeuser has a 20-year contract  
which commenced in 1970.

Mr. J ohnson. Right.
Mr. Bonker. We talked about the benefits of intensive management 

of forests so that there is an o pportunity  to ha rvest the new crop when 
it matures, bu t th at is a 2 0-year c ontract which began in 1970, and yet 
the Indonesian Government expects timber corporations  to abide by 
a 35-vear c utting  cycle.

Wn at happens if you make a substantial  investment in Indonesia 
and you find that  afte r 20 years the contract expires, and you can’t 
go back and cut for anothe r 15 years, and have no gu arantee  th at you 
will have tha t contract when the forest matures?

Mr. J ohnson. Tha t is cer tainly a ma jor issue. The 20-year contract 
came before the regulations on the 35-year cycle, so th at is progress ive; 
one followed the other. So, it puts us into a basic conflict. Land tenure 
in our minds, whether it  is land ownership or some sort of contract 
tenure  on the land, is a big issue th at we have in developing planta tions 
in the  tropics.

Some of the countries, like Brazil and Venezuela, have, I  think, 
solved this quite well. In  addition  to giving tenure, they have come up 
with some incentives t ha t make it very attractive to indust ry, and as 
I pointed out in the slides, some industrie s have sta rted from bare land 
and are already producing pulp wdthin 15 years. It  gets back to your
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concern about long-term investment. Indonesia has not gotten to this point yet. We have been working with them. There was essentially no forest research done on Kalimant an until  we did it. I think they will follow suit with o ther countries, whether we do it or  whether they do it. They will see the benefit of long-term concessions to somebody and long-term licenses, because even the local people don’t own the land there. It  is all owned by the Government.
Mr. Bonker. Let me ask you a general question. I thin k this worst-case scenario is valid because with an increase in popula tion and with the rathe r primitive but  desperate need for wood as a fuel source, and for the land as agricu lture, we are beginning to appreciate in a far  more sophist icated way the  benefits tha t come with the forest in terms of soil and vegetation, and the multiple uses tha t i t has.
Yet these trends are well established. Thi rd World  countries may not be sufficiently prepared to protect the ir forests. We have roads going into forested areas, spreading population and creating urba nization. It  contributes to the decline of the forests, and has nothin g directly  to do with internationa l corporations  involved in massive logging projects. Perh aps the Global 2000 Report is based on inflated statistics.
My question is, in w orking with some of  these countries, the leadership, those who are involved in the forest ry practices, do you ge t an indication tha t there is more sophistication , more consciousness, and new policies tha t are being developed by these countries to protect their  forests? Or are they fa irly  oblivious to the  ultimate consequences of forest depletion ?
Mr. J ohnson. I th ink it varies by country. I think some of the South American countries have, through  their incentive programs, begun to realize tha t they need to develop forests. New Zealand has gone through tha t same sort of starve of deforestation, and then has come back with good forests. I think Indonesia is going through tha t stage now. I think  they will get there, but only afte r tne problem becomes so obvious.
It is not unlike what we faced in our own country. The Southeastern ITnited States 50 or  60 years ago was essentially abandoned farmla nd. It  is essentially timber of some kind now.
I think  there are some things  we can do to help the situation. I  don’t thin k there is any one of  us sitti ng here who is not concerned about the demise of the tropical  rainfores t. We certainly  don’t want to come here and say tha t we are not concerned about that , because we think it is going to hap pen. It  is going  to fall somewhere between those two scenarios that  you mentioned.
A lot of things can be done—one right here in this country. Ju st keeping our forest ry and our agriculture in top condition is going  to help the world situation , whether they take care of theirs or not.
Second, demonstrating to them on as low key a basis as we can tha t they are making the same kinds of mistakes th at we made in th is country.  A lot of the things tha t Bill mentioned about education and cooperation we need to do.
To answer your question, there  are some of  these countries tha t are not yet fullv aware of what is h appening to them. Some of them are aware, but it is the dollars, the  income, that is affecting the ir thinking.
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Mr. Bonker. This subcommittee heard from representa tives with in
ternat ional organizations, such as UNESCO, FAO,  and the World 
Bank.

There is a consciousness among these organizations, but I think, 
however, tha t they can do much more to educate, tra in, and assist these 
countries in dealing with this problem. I imagine there are places in 
Africa , for instance, such as the Sudan,  where there has been a tre 
mendous depletion of the forest and the desertification problem is tak
ing over. When th at occurs, there are really dire consequences.

Fo r a stable government to  in form a village tha t they can no longer 
have access to trees for the ir fuel supplies and for thei r grazing, and 
so forth , is very difficult. They have the ir own constituency to deal *
with. But energy is emerging as a major issue as i t relates to forests.

As mentioned before, I  was impressed by what I  saw in China in one 
of the  communes. We were to uring  a new residential area, and I asked 
what the source of energy was, because they appeared to have fuel 
for a li ttle stove burner, and a lig ht. They took me out back, and they 
had a little hole in the ground about six feet deep in which they 
placed pig droppings, and tha t made possible methane fuel, which 
provided enough energy for the entire neighborhood.

So, there are alternatives , but a lo t of education is necessary.
Now, one recommendation tha t you have, Dr. Gallegos, recom

mendation No. 4, is tha t the United  States needs to make a major 
commitment to research and education in tropical forests. I  th ink that  
ought to be a component of the program, but I thin k these inter 
national  organ izations have a primary  responsibil ity, and we are going 
to press our representatives to these agencies to accelerate thei r for
estry programs.

I am pleased to note tha t you have industry-sponsored efforts th at 
play a role in some of this education.

Let’s see, I have two rem aining questions. One is on the p oint raised 
by my colleague, Mr. Bowen, about environmental impact statements, 
and th e other regards requirements t ha t we would place upon U.S. in
dustries  who engage in these practices.

I  am informed tha t Germany and Jap an are two countries with 
corporations involved in logging activities in developing countries, 
and tha t they appear  to be totally  insensitive to environmental con
cerns and reforesta tion programs. Would it really put the U.S. multi
nationals at a competitive d isadvantage if we were to  make demands «
upon our own in dustry and not have equal responsibilities placed on 
other countries, specifically Japa n ?

Does the Government of Jap an require its multinational  corpora
tions to adhere to any specific environmental policies re gardi ng for
estry projects?

Mr. J ohnson. There is one Jap anese  company t ha t was a neighbor
ing company to ours. They were doing  some forestry  research. There 
are also funds available th rough  the Japane se Government for Ja pa 
nese companies to tap into to do some of this research. So, in tha t re
spect, they are really ahead of us.

Mr. Bonker. Tha t is in terms of research, but in terms of actual 
practice, how would you rate the Japanese and United  States  indus
tries  engaged in fores try projects in o ther countr ies?
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Mr. J ohnson. If  I were rating them, I would say the American companies I know were probably near the top. I would rate the Japanese fair ly high, too, because they have a long-term interest  in timber over there. Some of the other companies, the Korean companies, the Taiwanese companies, I would rate  fur ther  down the line. They seem to have less interest.
The Japanese have a fa ir degree of interest.
Mr. Bonker . Well, I would grea tlv d isappoint Mr. Smith of Weyerhaeuser Corp, if I d idn’t ask this final question.
Mr. J ohnson. Are you going to ask i t of A rt? [General laughter.]Mr. Bonker . I noticed th at your slides showed some of the  logging practices used in the forest. I didn’t see many logs being exported from Indonesia. It  looks like the emphasis was on local or domestic processing. What is the state of Indonesia’s policies these days on requiring domestic processes for export ?
Mr. J ohnson. When they first opened up the forest 10 years ago, the primary interest was to see th at companies produced as much log export as they could to get income for the nation; and some of the companies who d idn’t produce their quotas actually  had thei r concessions taken away from them.
The push by the  Government was on log export. They had a law on the books which said, in 7 years—and I  said in my comments 50 percent, but the actual figure is 60 percent—would be processed in the country within 7 years.
I would say that  wi thin the last 3 years, there has been a  grea t deal of push by the Indonesian Government to get into manufacturing. They are probably approaching somewhere around 30 to 40 percent  now, and will get their 50 to 60 percent within a couple of  years.As a consequence, the big industries that were buil t in Jap an,  Korea, and Taiwan will go down as a result of no logs.
Mr. Bonker . Say that  again.
Mr. J ohnson. The industry, plywood and lumber industry, is bui lt up in Taiwan, Japan,  and Korea.
Mr. Bonker . Yes.
Mr. J ohnson. They will not get logs any more, either from Malaysia or Indonesia. They will get a very small amount. Some of those industries are  in serious trouble right  now.
Mr. B onker . Tha t is hardwood primarily ?
Mr. J ohnson. Yes.
Mr. Bonker . So they won’t be able to come to the  Uni ted States for those logs.
Mr. J ohnson. I don’t know what they will use as alternatives, whether they will go down or try  to seek a lternatives . But Indonesia is moving to regulate  its log exports, to try  to get around 50 or 60 percent in country manufacturing.
Mr. Bonker . I would ask the question whether Weyerhaeuser is fighting tha t policy as vigorously as it is fighting my efforts to change the policy here.
Mr. J ohnson. I would let Ar t answer that.
Mr. Bonker . Well, it does make sense for a host country government to do that .
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I guess tha t concludes my questions, and we have to be out of here 
by 12:30. The National Forest  Products Association has been very 
responsive to the needs of the subcommittee, and we look forward to 
working with you and with the Interagency Task Force to develop 
something of  a policy. The hearings have been timely, considering the 
reports  note tha t the export of hardwood from these countries will 
increase by 75 percent between now and the year 2000. We ought to 
proceed in such a way tha t is responsible, but also consistent with 
other efforts to protect tropical forests.

I thin k i t is short-sighted to c oncentrate on t he 6 percent and ignore 
the o ther contribu ting factors to deforestation. The subcommittee will 
use its imagination and come up with a different term. I am not  sure 
we can, but I don’t think —“alternate” ? Is tha t what you said in your 
testimony ?

Mr. J ohnson. “Forest alter ation .”
Mr. Bonker. Forest  alteration. Wha t is afforestation? That term 

was used.
Mr. Gallegos. I t is refores ting an area where a forest did not pre

viously exist.
Mr. Bonker . Tha t is why I  have never heard of the term. The North

west has so much forest that you couldn’t find an acre.
Mr. Gallegos. P lan ting  the Venezuelan grasslan ds th at Dr. Johnson 

referred to demonstrates afforestation.
Mr. Bonker . I see. Well, I want to than k each of the witnesses for 

your appearance and your testimony today. We will be working with 
you as we proceed to develop policy regard ing tropica l deforestation. 
Thank you, gentlemen.

Mr. Gallegos. Thank you.
Mr. Bonker. We will now hear from Mr. Douglas Shane. You may 

proceed now, Mr. Shane.

STATEMEN T OF DOUGLAS R. SHAN E, CONSULTANT IN  TROPICAL 
FOREST  DEVELOP MENT AND CONSERV ATIO N

Mr. Shane. Th ank you Mr. Chairman.
What I intend to do is tr y to condense remarks of this 11-page state

ment which I have submitted to the subcommittee, which has been a 
condensation of a 200-page report which I  did for the Department of 
State, tu rned  in this March. I t was a 9-month study  on catt le ranching 
in the tropics of Latin  America.

Mr. Bonker. We appreciate very much having the comprehensive 
report, which will go into the record, and I appreciate the b revity of 
your statement.

Mr. Shane. Fir st of all, I would ju st like to rote  tha t while I  have 
to limi t my present remarks this morning to the subject of multina
tional corporations and the beef cat tle indust ry in the humid tropics, 
I must leave untouched other equally important and related concerns. 
But I would like to note tha t there are other problems th at cannot be 
divorced from the destruction o f the tropi cal forests.

These include unequal land d istribu tion in the lesser developed coun
tries and the use of those countries’ fertile  lands for the production 
of export  crops, which often results in domestic food shortages.
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I would like to note also the extractive nature  of the re lationships  of the indus trial nations, the interna tional lending and assistance in
stitutio ns and transn ationa l businesses in their dealings with the less developed countries.

The last point I would like to note is the failu re of all these outside interests to seriously designate and tran sfer  appr opriate technology and assistance which could ult imately  result in nationa l and regional self-sufficiency.
I would also like to point out tha t most of these less developed countries would have little  or no economic growth if it were not for the presence of foreign investment and the subsequent exp ort of the nation’s bounty.
In the testimony tha t I submitted to the subcommittee Mr. Chairman, I talked  about some of the problems of cattle ranchin g in the humid tropics. Very briefly outlined, I would like to go over them. The problem essentially is th at there are generally poor soils through out the humid tropics. These soils cannot sustain large-scale intensive agric ulture  and other widespread deforesta tion activities.
Of course, in additio n to ca ttle ranchin g and the forestry  industry , 

there are petroleum and o ther mining activities occurring  thro ughout  the humid tropics.
I have compiled a lis t of 59 corporations th at have interes ts in cattle ranching.
Mr. Bonker . U.S. corporations or all corporat ions?
Mr. Siiane. Mostly United States, but some are from Belgium, Jap an,  Switzerland, West Germany-----
Mr. Bonker . These are not industrial  forest ry. This  is cattle ranching.
Mr. Shane. Yes.
Mr. Bonker . Are there non-U.S. corporations engaged in cattle?
Mr Shane. Basically, United States. There is one here from Belgium. It  is Belgium-based. The Adela Investment Co.
Mr. Bonker . What are  some of  the  largest U.S. companies involved in cattle raising?
Mr. Shane. Alber tini Internat iona l, Armour, Blue Spruce I nte rna 

tional, Brazil ian Land Cattle Packing, which is a U.S. corporation, 
Brazilian Meat Co., also Uni ted States, and Castle & Cooke of Hawaii. Cat erpi llar machinery manufacturers also have cattle interests in Bra 
zil's Amazon. The list goes on. It  is in my prepared  statement.

I have also noted intern ational institutio ns. They range from The World Bank to the Agency for Inter natio nal Development, 
which lends money and technical assistance for cattle-related activities, 
although in a declining fashion over the past few years. There is an organization, fo r example, called the Latin  American Agribusiness De
velopment Corp. (LAA D) . It  was formed in 1970 by the Bank of America and 11 other U.S. corporations. Duri ng th e‘l97 0’s, LAAD received $17 million from the Agency f or Internatio nal Development 
to promote LAAD’s agribusiness interests in Lati n America.

Mr. Bonker . I s tha t pa rticu lar project in conflict with the deforestation issue?
Mr. Shane. Many of LAA D’s act ivities are in conflict with conservation or rational  exploitation in t ropical forest areas.

66-326 0 - 8 1 - 2 1
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Mr. Bonker. I am talkin g specifically about forestry, because we 
have one arm of the Federa l Government tha t says, we want to do 
something about deforestation. We have another arm, in fact, even 
two fingers in the same A ID a rm tha t have policies that a re in contra
diction. Tha t is my question. Are those agricu ltural products in con
tradic tion to our efforts to minimize deforestation ?

Mr. Shane. They are in contradiction with our efforts to minimize 
deforestation, but they are in perfect harmony with our efforts to ex
ploit and extract the natu ral resources and the agricultura l products 
of the countries involved. ■

Mr. Bonker. For whose benefit?
Mr. Shane. For  the benefit of the developed countries, as with the 

case of beef cattle product ion. I hope tha t a t some point you will have 
a chance to look over this testimony. You will find tha t of the beef 
exported from Central America alone, 90 percent goes to the United 
States. Central America exports over 50 percent of its beef production. 
During the last 20 years, most of  the tropical Latin American coun
tries have more than doubled beef production and more than tripled 
beef exports, most of which goes to the United States.

Mr. Bonker. That in itself isn’t a problem. The question is, How 
significantly does th at contribute  to the deforestation problem? If  it 
doesn’t contribute, it is a good enterprise. It  is regenerat ive. It  helps 
economically both that country and our consumer needs here. But if  it 
is a major contributor to deforestation, then that  is relevant.

Mr. Shane. Some authorities working in Latin America estimate 
tha t more than one-third of the region’s tropical forests have been

last three decades, largely due to cattle ranching.
Mr. Bonker. Who states tha t ?
Mr. Shane. Geographer William Denevan from the Univers ity of 

Wisconsin, among others. And it is expected th at at the curren t ra tes 
of deforestation, better than half  of the remaining area of Central 
America’s t ropical forests will be gone by the end of  the century.

Mr. Bonker . So you are saying that  America’s beef guide is related  
to deforestation ?

Mr. Shane. Most directly related. It  is a cause and effect situation. 
Our beef imports have risen 137 percent in the last 20 years.

Mr. Bonker. I am wondering whether people with in AID exchange 
notes on these th ings. It  kind of reminds me of  when I was a staff 
assistant in 1964. The Surgeon General’s report came out on smoking, 
to make it  very clear th at smoking contribu ted to  people’s poor heal th 
and was a hazard. T hat  is when the label went on the cigarette pack
age. At the same time, the Depar tment  of Agriculture  produced a 
movie for $200,000 called “The Wonderful World  of Pleasure,” to 
promote cigarette smoking abroad. It  is ju st not very consistent pol
icy. That is something maybe the staff could look at.

Mr. S hane. If  you want to  consider the effects of the  U.S. beef im
ports, consider those effects abroad. Beef consumption in those beef- 
producing countries of Latin America has fallen on an average of 13.5 
percent. B ut in the main beef exporting  nations like Costa Rica, Nica
ragua, and Honduras, domestice consumption has fallen as much as 
47 percent over the last 20 years.
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Mr. Bonker . But it has increased here ?
Mr. Siiane . That  is right.  It  has increased here at the expense of 

those natio n’s domestic consumption, and the U.S. Departmen t of Agriculture noted tha t as early as 1967 that  our  increase in impor ting the beef has been at the expense of  the expor ting nations. They recognized that, and of course, a nation’s health is judged by the way it eats, it s diet.
Mr. Bonker . I  would like to see more people eat seafood, because I represent  a coastal area.
Mr. S hane. Well, I  have no special interest, o ther than  doing what I can to see tha t tropical forests are utilized a long rat ional guidelines.
Mr. Bonker . A young man the other day consumed an entire tree for which he got a $10,000 award. I wonder if  Weyerhaeuser is looking into ways in which it can pu t the timber resource into our diet.
Mr. Shane. I wonder i f I  might ask you to accept my statement th at cattle ranching is the main factor in the deforestation of Latin America’s tropics. I would like to continue and go over the recommendations that I  have.
Mr. Bonker . I just have a few minutes. I  won’t int errupt you.
Mr. Shane. The United States, with major  political and commercial interests in Lat in America, has a number of important roles to perform with respect to the region’s economic development and environmental well-being. The Federal Government must recognize and deal with the  fac t th at its trade policies and U.S. p rivate business interests, which often operate with assistance from quasi-public agencies like the Export- Import Bank and the Overseas Private In vestment Corporation, directly  and indirectly  promote the destruction of Lat in America’s tropical forests.
If  the United  States and other governments will take responsibility 

for the rational  exploitation of  the Ea rth ’s tropical forests and other valuable interna tional resources, they must devise ways to control the activities  of their own and transnational companies.
The U.S. Government can provide a significant impetus in this direction. Fir st, it must make its policy and rationale known to its pr i

vate overseas sector. Then, it must insure compliance with  the s tated U.S. foreign policv objective. U.S. businesses operat ing abroad should be required to submit environmental impact statements on planned activities and sales of products  and technical assistance to the governments of the United States and  the host country.
I might also add here tha t I think U.S. and other transnational corporations  have responsibilities tha t perhaps the U.N.’s new agency on multinational corporations should monitor. These corporations 

must obey the environmental laws of the countries in which they operate.
I myself have seen situations in Latin  America where, despite a 

country having reforesta tion laws, logging concessions held by U.S. and other foreign interests were abandoned and left to na tura l regeneration. But tha t is not what the law says. The fores try companies were, by law, supposed to reforest. Of course, there are problems in Latin America as there are problems here with enforcing those laws. 
1 understand that.  But I think  some degree o f conformance is absolutely necessary. The seriousness of regional and global environmental
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problems has alread y produced a number of national and international  
laws and acts. They must be honored.

The United States, under provisions of the Exp ort Administration 
Act of 1979, the National Environmental Protection Act, Executive 
Order No. 12114, and other mandates should require private companies 
opera ting overseas to be more responsible U.S. representatives and 
global citizens.

Similarly, the United States  and the governments of the other in
dustr ial nations should support the activities of the United  Nations’ 
Center on Transn ationa l Corporations, and its code of conduct for 
multinational companies, as well as other U.N. environmental goals.

Congressional legislation and executive action have already  deter
mined tha t U.S. Government agencies with activities abroad must com
ply with recent amendments to the Foreign Assistance Act. By exten
sion, i t seems appro priate  tha t any agency or business receiving U.S. 
public moneys—from the banks to private agribusiness interests— 
should be required  to comply with U.S. environmental mandates.

Those interna tional  financial institu tions and private concerns re
ceiving U.S. grants and loans should also be required to make their 
operations data accessible to the public. For example, t rying to get in
formation on the World Bank is like tryi ng to find a needle in a hay
stack. Even  a w ritten request from the S tate D epartm ent on my behalf 
to obtain informat ion on the Ban k’s policies, projects and project re
ports, received no response.

Congress and the executive branch should conduct f urt her  investiga
tions on the problems of  tropical  deforestation and take appro priate  
actions to aid in correct ing this critical situation.

The United States imports approxim ately 17 percent of the beef it 
uses domestically each year. Of tha t, 1.7 percent comes from tropical 
Lat in America. I suggest th at the United States consider banning the 
import of beef raised in tropical areas of L atin America.

Mr. Bonker. Th at would mean a corresponding increase for the 
consumer.

Mr. Shane. In  tropical Latin  America it could mean t hat. Or better 
yet, it could encourage Latins to use thei r land more productively. 
Cattle  ranching is one of the poorest ways to use land. One gets more 
protein yield from crops.

Mr. Bonker. To be fair , when we moved westward in t his country, 
and as we developed our agric ultura l base, a lot of it came at the 
expense of  deforestation. It  has really helped to make us one of  the 
agric ultural wonders of the world.

Mr. S hane. I th ink t ha t wonder is based on the good soils which this 
country has been blessed with.

Mr. Bonker. Mr. Shane, I hate to do th is, but I am going to have 
to leave.

Mr. Shane. I ’m sorry.
Mr. Bonker. But  you are the  only witness to have two appearances 

before this subcommittee.
Mr. Shane. Thank you very much.
[The  prepared statement of Douglas R. Shane follow s:]
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P rep ared  Sta te m ent of  D ouglas R. S h a n e , Consu lt ant  in  T ro pica l F orest  
D ev el op men t and  Con se rv at ion

ON THE ROLE OF MUL TI NA TI ON AL  CORPORATIONS IN  THE CON VERS ION OF TROPICAL 
FORES TS FOR CATTLE RA NC HI NG  AN D RELATED CONCERNS

M R. CHAIRMAN AND HIMB ER S O F TH E SU BC OM MI TTEE:

My name is Douglas R. Shane. During the past four yearn I have been involved 
in the problems concerning the development and conservation of the world’s tropical 
forests, particularly those of Latin America. In 1977-78, on behalf of Canada's 
National Museum of Natural Sciences, I conducted a survey of development projects 
and conservation efforts in the tropical forest areas of thirteen Latin American 
nations. During the nine months which I spent in the eight nations of Middle America 
and five Amazon Basin countries, I met with more than 150 individuals - government 
planners and administrators, scientists, businessmen, colonists and workers, and 
foreign assistance officials from industrialized nations. Since returning to North 
America in January of 1978, I have written three reports pertaining to the destruction 
of tropical forests and assisted with the compilintion of two others; consulted with 
government and private agencies as well as numerous individuals; and on many occasions 
I have presented an illustrated lecture before the public, U.S. government officials, 
and members of the academic community which graphically depicts the myriad problems 
concerning the development of the humid tropics.

My concerns for the future of tropical forests are essentially two-fold: one, 
because of the critical roles they play in regional and global environments, and 
because of the known benefits which they yield, as well as their yet-undiscovered 
potential - points which have already been presented before these hearings - I am 
convinced that the preservation of the earth's tropical forests is essential to 
Mankind's survival on this planet; and second, as a naturalist, I believe that all 
forms of life must be protected from man-made extinctions.
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We are here because the earth’s vital tropical forests are threatened with 
total - or near total - destruction within our lifetime. The Food and Agricultural 
Organization of the United Nations estimates that globally some 50 acres of tropical 
forest are destroyed every 60 seconds, totalling 27 million acres per year.

The causes of this destruction include forestry-related industries; spontaneous 
and government-sponsored colonization by the landless poor of the nations involved; 
engineering projects, which include the flooding of large tracts of forest for 
hydroelectric projects, exploration for petroleum and other minerals, and the 
construction of roads which increase access to what were previously wilderness 
areas; and efforts to utilize the poor soils o f  the humid tropics for the production 
of agricultural crops and pastures for beef cattle.

While many of the projects undertaken in tropical forest areas are viewed by 
their proponents as necessary - and even feasible - in the short term, large-scale 
tropical deforestation has repeatedly been shown to be productively unsustainable 
while producing severe negative environmental effects in the regions where it has 
occurred. Of all the aforementioned development activities, the conversion of 
tropical forests for agrarian purposes - particularly for cattle ranching - is 
generally thought to be the most pervasive element in the destruction of Latin 
America*8 tropical forests.

I have been invited before this Subcommittee to present testimony on the role 
of multinational corporations in the conversion of tropical forests for cattle 
ranching. In March of this year I completed a nine month study for the U.S. Department 
of State's Office of Environment and Health. The result of this effort was a report 
entitled Hoofprints on the Forest: An Inquiry Into the Beef Cattle Industry In the 
Tropical Forest Areas of Latin America. During the course of the study more than 80 
individuals were interviewed and some 350 references consulted. I sought answers to 
what seemed liked straightforward questions concerning the nature of the beef cattle 
industry in the humid tropics of Latin America: what national and international 
agencies, businesses and individuals are involved; is it, or can it be made to be, 
productive over time on the same pasture lands; what are the problems encountered 
by cattlemen in the humid tropics; how much tropical forest is actually being 
converted into pasture land an d what, if any, are the environmental consequences; 
and how much beef is being exported from Latin America, where does it go, and how 
is it used? The answers to these questions, I found, are often obscured by a laik 
of factual knowledge, misconceptions, and a  secrecy which sometimes shrouds the 
interests of both the producers and the users of Latin American beef.

I must limit my present remarks to the subject of multinational corporations 
and the beef cattle industry in the humid tropics, and leave untouched other 
equally important - and related - concerns. But I must say that the problems
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of unequal land distribution in the lees developed countries (LDC's) and the UBe 
of those countries' most fertile lands for the production of export crops, which 
often results in domestic food shortages; the extractive nature of the relationships 
of the industrial nations, the international lending and assistance institutions, and 
transnational businesses with the LDC's; and the failure of all outside interests to 
seriously designate and transfer appropriate technology and assistance which could 
ultimately result in national and regional self-sufficiency, cannot be divorced from
the destruction of the earth's tropical forests. Each of these issues deserve the•*.attention of this Subcommittee and other relevant bodies of the legislative and 
executive branches of the United States government.

Multinational corporations and foreign individuals operate within a host country 
with that government's permission. Indeed, many IJX^'s believe it to be in their 
national interest to encourage the development of their natural resources and frontier 
lands for the purposes of creating much needed foreign exchange and alleviating high 
unemployment. To this end, many tropical nations - most notably Brazil - have offered 
lucrative tax incentives to businesses, both foreign and domestic, and individuals, 
to extract minerals and timber products and to convert forests to pasture lands for 
beef cattle. But as a new awareness of the economic and environmental consequences 
of these actions dawns on the Third World, an incresing number of nations are finding 
themselves caught in the terrible dilemma of having to export or beg. In today’s 
world, most LDC's would have little or no economic growth if it were not for the 
presence of foreign investment and the subsequent export of their nation’s bounty.

Before 1960, the beef cattle industry in Latin America was largely confined to 
the region's tempera te zones. But three factors, then as now, caused cattle ranching 
to expand into the tropical forest areas of Latin America: 1) the best lands were 
already in use for the production of crops and permanent pastures; 2) a growing demand 
for beef for both domestic and export markets; and 3) government encouragement to open 
up and  utilize inexpensive tropical forest frontier areas.

Until recently it mattered to few that an activity like cattle ranching could not 
be sustained on the same lands for longer than a few years. The cattlemen simply 
cleared new sections of forest, planted their exotic grasses, and moved the herd - 
leaving behind a "red desert” which had little or no chance to support vegetation of 
value to man or animal. Often the new pasture lands were purchased - or taken frtim - 
colonists who could no longer scratch a living from the poor laterite soil.

While cattle raised in the humid tropics generally require from 2.5 acres per 
head in the best of situations to 17 acres per head as the land loses its fertility, 
converting vast areas of forest to pasture h as presented little problem. Ranching 
interests use large tractors, chainsaws and herbicides to clear vegetation. The
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problems come later when declining soil fertility produces grasses with little or 
no nutritional value; when one or a combination of the numerous infectious and 
parasitic diseases and poisonous weeds 60 common in the tropics decimate the herds; 
and finally, when dangerous chemicals like DDT and "Agent Orange" are found in the 
cattles' flesh.

But still cattlemen can maintain that their operations are "profitable." This 
is so because tropical forest lands are relatively inexpensive; because cattle 
ranching provides few jobs for Latin America's cheap labor force; because while beef 
brings good prices on domestic markets for those who can afford it, it earns even 
more in international markets; and because the generous tax incentives offered by 
governments like Brazil's allow individuals to use some 50 percent of their income 
taxes for cattle-related development.

Opponents to cattle ranching in the humid tropics view it as a "quick and dirty" 
activity, likening it to mining, in which "men extract as much as they can with as 
little input as possible." And like other development activities occurring throughout 
Latin America's tropical forest areas, it is bitterly noted that cattle ranching 
encroaches on the lands of colonists and aboriginal peoples, with dire consequences 
for both.

In addition to these views, it is also argued that cattle ranching i# a poor 
converter of energy to protein and that it is a less productive form of land use than 
other forms of agriculture such as multiple-cropping systems, the harvesting of 
natural forest products, or sustained-yield forestry operations. Proponents for these 
and other methods of tropical forest utilization maintain that the large areas of 
land necessary for grasping cattle throughout Latin America would benefit the 
population of each country considerably if they were used to produce food for the 
region.

While numerous private and public foreign interests are involved directly and 
indirectly with Latin America's beef cattle industry, the majority of the cattle 
ranchers and exporters of the region's beef appear to be native Latin American 
individuals and companies with the capital to invest in and/or operate cattle 
ranches and slaughterhouses. There exists, however, a question as to what percentage - 
if any - of the lines of credit extended for cattle ranching activities are derived 
from loans and grantB made to the national banks and businesses in the countries 
involved by foreign sources such as the World Bank, the Inter-American Development 
Bank, private banks in the developed nations, and foreign assistance loans from 
United Nations agencies and countries like the United States. It seems reasonable 
to assume that the increasing demand for beef in the developed nations would permit - 
if not encourage - assistance funds to be applied toward the production of desired 
commodities for export.



In addition to direct loans and grants for the development of cattle ranching, 
numerous indigenous and foreign government and private agencies and interests are 
involved in promoting Latin America’s beef cattle industry through research and the 
provision of technical assistance.

Among those international institutions and bilateral assistance agencies providing 
funding and/or technical assistance for beef cattle ranching to Latin American nations 
with areas of tropical forest are the World Bank; the Inter-American Development Bank; 
the Organization of American States; various United Nations agencies such as the Food 
and Agricultural Organization, the United Nations Development Programme, the Economic 
Commission for Latin America (CEPAL), the United Nations Environment Programme, and 
the United Nations Conference on Trade and Development; the U.S. Agency for Interna
tional Development; the U.S. Department of Agriculture; the Peace Corps; the Export- 
Import Bank of the United States; and the Overseas Private Investment Corporation.

Among the private sector based in the United States, those stimulating cattle 
ranching in the humid tropics of Latin America include the Latin American Agribusiness 
Development Corporation (LAAD), which was formed in 1970 by the Bank of America and 
eleven other U.S. corporations. During the 1970’s, LAAD received three loans totalling 
some $17 million from the U.S. Agency for International Development to support its 
activities in Latin America. Other private organizations promoting Latin America’s 
beef cattle industry are the Council of the Americas; the Chamber of Commerce of the 
United States and its International Division; the Association of American Chambers 
of Commerce in Latin America; and the Brazil - U.S. Business Council.

A detailed, and often incredible, analyses of the dealings of these public and 
private sector institutions may be found in Part Three of the report, Hoofprints On 
the Forest.

Material reviewed and individuals consulted relate that the following U.S. and 
other foreign interests are among the thousands of companies and individuals engaged 
in cattle-related activities in the tropical forest areas of Latin America. This 
rudimentary list also includes financial and technical support given by international 
banking institutions and assistance agencies. Few private banks can be listed with 
certainty; doubtless many more provide financing for cattle projects. Also not listed 
are the rural development and colonization projects with cattle components promoted 
by individual Latin American governments which may receive foreign assistance. It 
should be noted that the corporations listed below generally control dozens of sub
sidiaries in one or more countries, with interests ranging from financing and ranching 
to processing and marketing.

Among those corporations with interests in cattle ranching in Latin America's 
humid tropics are: ADELA Investment Company (Belgium); Agrodinaraica Holding Company 
(Costa Rica); Albertini International (USA); Armour (USA); Barclays Bank (Great
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B ri ta in );  BCN (Great B ri ta in );  Blue Spruce In te rn at io na l (USA); Brascan (Canada); 
B ra zi lia n Land Cat tle  Packing (USA); B ra zi lian  Meat Company (USA); John W. H. deBuys 
Roessingh (Swi tze rla nd); CARNIC (formerly Somoza of Nica ragua);  Ca stl e and Cooke (USA); 
C ate rp il la r (USA); Chamber of  Commerce of  the  United St at es  (USA); Commerzbank A.G.
(West Germany); Council of  the Americas (USA); Del tec In te rn at io na l (USA); Dow 
Cnemical (USA); Es ter Research Ins truments  (Panama); Export-Import Bank of the  United 
St at es  (USA); Oestru s Reemtsma (West Germany); Heublein (USA); Iamooka Realty  (Jap an) ; 
Inte r-American Development Bank; In te rn at io nal  Chamber of Commerce (P ar is  headquarte rs) 
In te rn at io nal  Foods (USA); In te rn at io nal  Packers  (USA); In te rn at io na l Research (USA); 
Kanamatsu Gosha (Ja pan ); King Ranch (USA); La tin  American Agribusines s Development 
Corporatio n (Panama-USA); Le Tourneau (USA); Liquigas ( It a ly );  Marubeni (Ja pan );
Georg Markhof (A us tri a) ; Massey-Ferguson (USA); McDonald's (USA); Mercedes Benz (West 
Germany); Mi tsu i (Japan ); Nation al Bulk Car rie rs  (USA); Nichimen and Grupo Bradesco 
(Ja pan) ; Ogden (USA); Organ iza tion  of American St at es ; Overseas Pr iv at e Investment 
Corporatio n (USA); Peace Corps (USA); Ralsto n Pur ina  (USA); Seminole St ee l Er ec tor s 
(USA); SIFCO In du st ries  (USA); Standard Brands (USA); Swif t (USA); Tsuzuki Spinning 
(Jap an ); Twin Agr ic ul tu ra l and In dust ri al  Developers (USA); United Brands (USA);
United St at es  Agency fo r In te rn at io nal  Development; United St at es  Department of 
Agr icul ture ; Volkswagen (West Germany); World Bank; and V, R. Grace.

What th ia  info rma tion  about  the  sc al e of fore ign investment in  La tin  America's  
beef c a tt le  ind ust ry ac tu al ly  "means" -  ap ar t from the environmental consequences - 
can be seen in  the follo wing inf orm ation , gleaned from U.S. Deportment of  Ag riculture  
s ta ti s t ic s .

Beef produc tion  in  tr op ic al  La tin  America has ge ne ra lly  doubled in  the  la s t two 
decades while  produc tion  in  the  re gi on ’s  temperate  co un tri es  -  the  tr ad it io n a l prod ucers 
of  La tin  American beef -  has  grown l i t t l e  and,  in some ca ses, has  ac tu al ly  decli ned. 
Several  tr op ic al  co un tri es , inc lud ing  Costa Rica, Guatemala,  Honduras and Nicaregua, 
have more than doubled beef  pro duction  and tr ip le d  beef exports  sin ce  1961. Conversely,  
be ef  ex po rts  to  the in dust ri a l na tio ns  of  the  West have ri se n  sha rply over the  la s t 20 
ye ar s.

Despi te the  increases in  beef pro duction  in  tr op ic al  La tin  America during th is  
pe rio d,  some au th ori ti es show th at  pe r ca pi ta  consumption of be ef in  the  reg ion  has 
ge ne ra lly  declined  between 196O-71* by 13.5 perce nt while the  region ’s  pop ula tion 
grew a t a ra te  of 2.9 pe rc en t. Of the major beef producing co un tri es , the  percen tages 
by which pe r ca pi ta  consumption has fa ll en  ar e:  Bol iv ia , 15.*+; Colombia, 19.0 ; Costa 
Ric a, M .2 ; El Salv ador , 37«5j Guatemala , 12.5; Mexico, 22.2 ; Nica ragua, 12.5 ;
Paraguay, 44 .7;  and Peru, 12.5.  Only Ecuador, Panama and Venezuela showed inc reases  
in  domest ic per ca pi ta  consumption of  be ef while  B ra zi l,  Honduras and Guyana showed 
no change. Info rmation fo r Be liz e, French Guiana and Surinam was not av ai la bl e.



Other sources, in agreement that per capita consumption of beef has declined 
due to increasing exports and rising populations, note that countries like Costa Rica, 
Honduras and Nicaragua have, over the last decide, consistently exported 50 or more , 
percent of their total beef production. As  a result of increasing domestic scarcity, 
the cost of beef in the exporting countries continues to rise beyond the purchasing 
power of the majority of local populations. As long ago as 1969, the Foreign 
Agricultural Service of the U.S. Department of Agriculture recognized that "the 
considerable growth in meat exports in recent years has been at the expense of 
domestic beef consumption."

Beef is exported from Latin America to a number of developed nations, notably 
the United States, Japan, and the countries of Western Europe's Common Market. Most 
Latin American beef comes to the United States because of attractive prices and 
tariffs and because of its geographic proximity. Indeed, some 9C percent of Central 
America's beef exports are shipped to the U.S.

U.S. beef imports have risen by  1J7 percent over the last 20 year.;. U.S. Department 
of Agriculture figures reveal that 7 .6  percent of all beef consumed in the United Statet 
during the past decade had been imported. In 1 97 9 , the United States imported ten percer- 
of the beef which its inhabitants consumed, with 17 percent of all imports coming from 
tropical Latin America.

U.S. cattlemen have long considered beef imports to be deleterious to domestic 
production and prices, a view which was shared by the Senate Committee on Finance in 
1963* However, a 1977 study - conducted by the U.S. International Trade Commission 
concerning competition in U.S. markets between domestic and foreign live cattle and 
cattle meat - concluded that beef imports did not cause "serious injury" to the U.S. 
cattle industry.

An official of The Meat Importers Council of America, who is also president of 
the Tupman Thurlow Company - one of the largest U.S. users of imported beef - says 
that because of escalating domestic demands for beef, U.S. prices would skyrocket 
without imports. A spokesman for the National Cattlemen's Association, which represents 
U.S. beef interests, noted that the United States is the world's largest producer of 
beef and could produce all of the country's beef needs, "at a price." If beef pricec 
were to rise too high, he speculated, American consumers would purchase more pork and 
poultry.

Once imported beef is cleared by U.S. authorities, it goes eithep directly to 
the manufacturer or to a meat broker who sells it to the meat processing trade. 
Following its acceptance to the U. S. , imported beef is no longer monitored by the 
federal government. Upon its arrival at the manufacturer's or the brokers, the beef 
literally loses its imported "identity" and gains U.S. status.
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Beef imported by the United States is used in hamburger and ground beef, as 
stew and corned beef, as inexpensive cut6 of meat in supermarkets and in family- 
style steak houses, and in a variety of processed meat items like frankfurters, 
bologna, salami, pepperoni and other luncheon meats and sausage products. Cooked 
and canned beef imports - which come from South America -are used in the manufacture 
of frozen and canned processed foods. Products using this type of beef include 
canned stew, soup, chili, frozen precooked dinners and pot pies and baby and pet 
foods.

Increasing food costs and the phenomenal growth of the U.S. fast food industry 
have led to a shift by consumers toward less expensive, lean meat - such as that 
imported from Latin America. Fast food franchise outlets in the United States rose 
81 percent in number from 32,000 units in 1972 to 59,000 units in 1978. Asked what, 
if any, of imported beef is used in their product, the majority of national hamburger 
chain representatives responded that their companies used only U.S. beef. There is 
the possibility, however remote, that some vendors of hamburger and other beef products 
may be unaware of the geographic origin of the beef which they use. As previously noted, 
once imported beef enters the manuafacturing trade, it essentially becomes a grade of 
U.S. beef.

The problem of who uses imported beef becomes something of a non-issue when 
considered against the accelerating destruction of Latin America's tropical forests 
by cattle ranching and other interests and the ever increasing demand for beef in the 
United States and throughout the world.

The importance of the earth's tropical forests and the implications of their 
threatened demise are beginning to be understood by decision-makers in both tropical 
countries and in the developed nations. But unless immediate actions are taken to 
forstall their destruction, the tropical forests - which provide man with hardwoods, 
pharmaceuticals, genetic stock for the maintenance and improvement of the world's 
major agricultural crops, fresh water, and thousands of other products - could be 
largely gone by the early 21st Century, their benefits denied to future generations.

The United States, with major political and commercial interests in Latin 
America, has a number of important roles to perform with respect to the region's 
economic development and environmental well-being. The federal government must 
recognize and deal with the fact that its trade policies and U.S. private business 
interests, which often operate with assistance from quasi-public agencies like the 
Export-Import Bank and the Overseas Private Investment Corporation, directly and 
indirectly promote the destruction of Latin America's tropical forests through 
forestry, mining, cattle ranching and other agribusiness activities.

If the governments of Latin America, the United States and other involved nations 
will take responsibility for the rational exploitation of the earth's tropical forests
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and other valuable "international" resources, they must devise ways to control the 
activities of their own and transnational companies. The U.S. government can provide 
a significant impetus in this direction. First, it must make its policy and rationale 
known to its private overseas sector. Then, to ensure compliance with a stated U.S. 
foreign policy objective, U.S. businesses operating abroad should be required to 
submit environmental impact statements on planned activities and sales of products 
and technical assistance to the governments of the United States and the host country.

The seriousness of regional and global environmental problems has already produced 
a number of national and international laws and acts. The United States, under provision 
of the Export Administration Act of 1979, the National Environmental Protection Act, 
Executive Order No. 1211^ and other mandates, should require private companies operating 
overseas to be more responsible U.S. representatives and global citizens. Similarly, 
the United States and the governments of other industrial nations should support the 
activities of the United Nations Centre on Transnational Corporations and its code of 
conduct for multinational companies as well as U.N. environmental goals.

Congressional investigation and Executive action have already determined that U.S. 
government agencies with activities abroad must comply with recent amendments to the 
Foreign Assistance Act. By extension, it seems appropriate that any agency or business 
receiving U.S. public monies - from the banks to private agribusiness interests - 
should be required to comply with United States environmental mandates. Those inter
national financing institutions and private concerns receiving U.S. grants and loans 
should also be required to make their operations data aces6ible to the public.

Both Congress and the Executive should conduct further investigations into the 
problems of tropical deforestation, and take appropriate actions to aid in correcting 
the situation.

While the demand for beef in all countries of the world continues to increase, 
the United States - as the principal importer of Latin American beef - must adpot a 
stringent policy toward the problem of cattle ranching and its relation to tropical 
deforestation. What mjst be understood is that although beef imports from tropical 
Latin America comprise only about 1.7 percent of all beef consumed annually in the 
United States, cattle ranching in the humid tropics is generally unsustainable and 
environmentally destructive.

Unless cattle ranching can be shown to be a sustainable activity, the United 
States should consider banning the importation of beef produced in tropical Latin* 
America. In his 1980 State of the Union message, President Carter noted that in 1979 
the United States reduced overall petroleum consumption by eight percent and gasoline 
consumption by five percent below the previous year. While it is recognized that 
petroleum conservation is necessitated by higher prices and zeduced supplies, if the 
United States used only two percent less beef, or imported it from non-tropical 
producers, tropical Latin countries may be encouraged to diversify their agricultural
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production while making more beef available for domestic and regional consumption. 
Whether other current importing nations would then use the "excess" beef is questionable 
Japan obtains most of its beef from Australia and New Zealand while Western Europe 
imports some 7*8 percent of the beef which it consumes from various countries which 
include the United States, Canada, Australia, New Zealand and Latin America. Trans
portation costs and the high tariffs on beef currently imposed by European nations 
would probably not make beef production in tropical Latin America as profitable as it 
is at present.

An alternative to a total import ban  on beef produced in Latin American countries 
with areas of tropical forest would be a government restriction that only beef raised 
on non-forest lands may be exported to the United States. This would be possible, 
although admittedly difficult to enforce, since the origins of all beef to be exported 
to the United States must be documented by processors in each country. This i6 done 
primarily to enable inspectors to trace the sources of meat showing unacceptably high 
residues of chemicals. Even if a partial ban of Latin American beef exports were not 
effected, such monitoring would provide much needed information on how much beef is 
actually being exported from ranches in tropical forest areas. It is rea ized that if 
a full or partial ban were placed on Latin American beef and U.S. consumer demands 
continued to rise without the difference being absorbed by other beef exporting nations, 
higher domestic meat prices would result. Certainly, the higher price to pay would be 
world without a biological future.

In recent years many of the major lending institutions and assistance agencies 
have developed environmental guidelines for the projects which they undertake with 
host governments. Yet each continues their involvement by.the construction of new 
roads and rural development projects with cattle ranching components, bringing man 
and forest together in a mutually destructive confrontation. Unfortunately, attempts 
at promoting economic growth and striving for increased standards of living for a 
larger segment of the world's population almost always seems to preclude environmental 
stability - no matter where it occurs on the planet.

If the issue of tropical deforestation is accepted as a global problem, the 
leading institutions - including the World Bank, the Inter-American Development Bank 
and the other regional banks, the United Nations Development Programme and the Food 
and Agricultural Organization, the Organization of American States, and bilateral 
assistance agencies like the U.S. Agency for International Development - must continue 
to seek more innovative and appropriate programs which will directly benefit the 
people of the less developed countries.

In recognition of the mounting economic problems of donar nations, it has been 
projected by the World Bank and others that aid to the Third World will decline over 
the next several years. Thus, not only must leas developed nations pursue more rapid 
growth of trade among themselves and diversify their exports to industrial nations -
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to include products processed from indigenous raw materials - but international 
agencies must largely abandon programs that continue to bolster traditional commodities 
and non-labor intensive development.

While multinational corporations and other foreign companies operating in Latin 
America facilitate the dissemination of technology - usually pertaining to agriculture - 
the focus of their activities has largely been directed at extractive enterprises.
Since rising Gross National Products make several Latin countries ineligible for U.S. 
economic assistance, and because the needs of all less developed countries continue 
to exceed the funding capabilities of public institutions, investment from the private 
sector remains a necessity. Unfortunately, a combination of foreign debts, misguided 
government development policies and international market demands have resulted in a 
gap between self-sufficiency and economic ruin. It cannot be emphasized enough that 
the world's less developed countries will probably never be able to improve their 
domestic well-being so long as their economies are oriented to the production end 
export of food products and raw materials for the industrial nations.

While it is expected that the relationship between private business and the LDC's 
will continue to expand, there are several steps that should be considered to help 
alleviate the problems of Third World economies and environmental degradation. In 
regognition of their importance, the developed nations should increase and stabilize 
prices for Third World commodities and lower tariffs on processed and raw materials. 
Because the debts of the less developed nations continue to rise - by 16 percent since 
1976 - consideration should be given to forgetting past debts, as already done by 
Canada, Sweden and the United Kingdom in some instances.

The concept of a New International Economic Order, which entails a restructuring 
of exchanges and the more equitable sharing of global resources, presently offers an 
improved vision for man's survival on this planet. Until the new opportunities are 
realized, all governments have a responsibility to resist economic exploitation by 
business interests, both domestic and foreign, and to ensure that large profits 
realized from their activities are not exported to be invested elsewhere.

Other recommendations dealing with the problems of cattle ranching in the humid 
tropics and the international order may be found in Part Five of Hoofprints On the 
Forest. Much of the commentary which I have offered today has been taken from this 
report. Because a  deeper examination of these and other related matters are considered 
in the report, I ask that Hoofprints On the Forest be considered for inclusion in the 
record of this hearing.

I thank you for the opportunity to make these remarks and for your consideration. 
In closing, I would like to quote the slogan of the Ecology Party of Great Britain:
"We do not inherit the earth from our fathers - we borrow it from our children."

Mr. B onker. Thank you very much.
I know that on the staff level, we will continue to work with you.
The subcommittee stands adjourned.
[Whereupon, at 12:35 p.m., the subcommittee adjourned, to reconvene at the call of the Chair.]





APP EN DI X 1
U.S. P olicy  R eco mmend ations  of th e I nterag enc y T ask  F orce 

on T ropical F orests 1

This Nation’s aspi rations and commitments for improved tropical forest management should be set forth in a  general statement of U.S. policy. Such a policy statem ent would have both symbolic and pragmatic value. It  would help U.S. officials proclaim U.S. interests and positions on tropical forests in interna tional fora. And, it would encourage and assis t U.S. public and private institu tions in designing and justifying new programs in th is field.
The following general statement of U.S. policy is thus recommended—a statement th at subsumes and directs U.S. goals, st rategies, and programs proposed in Chapters 8 and 9.

It  is the policy of the United States to:
1. Recognize the importance and vulnerability of tropical forests in the conduct of this Nation’s domestic and international affairs.
2. Pursue, in concert with other nations, policies and programs to sustain  the integrity and benefits of tropical forests, as part  of a broader effort to protect and maintain basic life-support systems.
3. Collaborate internationally, working through both bilatera l and multila teral channels, to increase the social and economic benefits obtained from tropical forests, while concurrently protecting environmental values.
4. Support other nations’ efforts to improve their  standards  of living in a manner tha t will reduce destructive pressures on the  forest resources on which they depend.
5. Encourage an inte rnational investment climate for private and public capital which stimulates and rewards sound forest management practices and efficient forest resource use.
6. Contribute to the interna tional effort to designate and maintain  representative tropical forest areas, such as biosphere and ecological reserves, national parks, wildlife refuges, natural areas, and multiple-use forests.7. Seek to protect and manage U.S. tropica l forests in an exemplary fashion.8. Conduct a strong domestic research and development program designed to help the interna tional community maintain, protect, and manage tropical forests—and share the result s widely.
9. Expand training and educational programs in U.S. public and private Institutions to increase the pool of U.S. expertise on tropical forests, and to provide expanded opportunities for participation by specialists and students from other countries.
10. Encourage and assist  U.S. public and private  institu tions  to pursue their  overseas programs and activities in a manner tha t promotes good stewardship of the host countries’ forest resources.
11. Promote a strong partne rship  between U.S. public and private  sectors in support of this policy.
1 Taken from a report to the President,  released May 1980.
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APPENDIX 2 1

A frica and  M iddle E ast

F o r p o l i t i c a l  an d e c o lo g i c a l  r e a s o n s  th e  A f r ic a  an d M id dl e E a s t  re g io n  
was su b d iv id e d  in to  th e  fo ll o w in g  fo u r  c a t e g o r i e s :  S a h e l,  o th e r  
W es t A f r i c a ,  E a s t A f r i c a ,  an d N o rt h  A f r ic a  an d M id dle  E a s t .

S ah e l

The S a h e l ia n  c o u n t r i e s  a r e  p la g u e d  w it h  s e r io u s  d e f o r e s t a t i o n  an d 
d e s e r t i f i c a t i o n  p ro b le m s. The d e p l e t i o n  o f  th e  f o r e s t s  i s  r o o te d  in  
o v e r c u t t i n g  f o r  fi re w o o d  an d c h a r c o a l  p r o d u c t io n , o v e r fa rm in g , o v e r -  
g r a z in g , an d f i r e .  E co no m ic , c l i m a t o l o g i c a l ,  an d s o c i a l  f a c t o r s  su ch  as 
c l e a r i n g  la n d  f o r  a g r i c u l t u r a l  s e t t l e m e n t s ,  u r b a n i z a t i o n ,  h ig h e r  p e t r o 
leum  p r i c e s ,  an im al g r a z in g  in  e c o l o g i c a l l y  m a rg in a l z o n e s , an d p ro lo n g e d  
d ro u g h t a l l  c o n t r i b u te  to  th e  s h r in k in g  su p p ly  o f  fu el w ood  an d to  a 
s h r in k in g  f o r e s t  b a s e .

Nu me rous d o n o r o r g a n iz a t io n s  a r e  in v o lv e d  in  th e  S ah e l c o u n t r i e s ,  u s u a l ly  
c o o rd in a te d  th ro u g h  tw o c o u n te r p a r t  o r g a n i z a t i o n s ,  C o m it e ' P erm an en t 
I n t e r e t a t s  de L u tt e  C o n tr e  la  S e c h e re s s e  dan s le  S a h e l (C IL S S ),  an d Cl ub  
d es Amis du  S a h e l.  CI LS S,  e s t a b l i s h e d  in  197 3 in  O ua ga dou go u, U pp er  V o l ta , 
i s  an  o r g a n iz a t io n  co mpo se d o f  r e c i p i e n t  c o u n t r i e s  to  i d e n t i f y  p r o j e c t  
n eed s  an d s e c u re  donor f in a n c in g .  The C lu b d es Am is du S a h e l i s  a p a r t  
o f  th e  O rg a n iz a t io n  f o r  Ec on om ic  C o o p e ra ti o n  an d D ev el opm en t (OECD), 
w hic h  i s  co mpo se d o f  24  donor c o u n t r i e s .  M os t p r o j e c t  a c t i v i t i e s  in  
th e  S a h e l c o u n t r i e s  a r e  c le a r e d  th ro u g h  th e s e  o r g a n i z a t i o n s .

T ab le  1 show s th e  sum mary o f  S a h e l p r o j e c t s  ta k e n  from  A pp en di x I .  The  
dom in an t em phas is  i s  c l e a r l y  on  c o n s e rv a t io n  p r o j e c t s  w it h  n e a r ly  $37  m i l
l i o n  in  ongoin g  p r o j e c t s  an d a b o u t $45  m i l l io n  in  th e  p ro p o s a l  s t a g e . In  
te rm s o f  t o t a l  fu n d in g  ( a g g re g a te  o f  c o m p le te d , o n g o in g , an d p ro p o sed  
a c t i v i t i e s ) ,  c o n s e rv a ti o n  p r o j e c t s  a c c o u n t f o r  43  p e r c e n t .  The se co nd 
l a r g e s t  c a te g o ry  i s  r e f o r e s t a t i o n  (3 3 p e r c e n t ) ,  fo ll o w e d  by  i n t e g r a t e d  
develo pm en t p r o j e c t s  (1 1 p e r c e n t ) .  In  a t o t a l  s e n s e , p ro p o se d  a c t i v i t i e s  
f a r  o u tw eig h  th o s e  on g o in g  an d r e c e n t l y  co m p le te d . T h is  i s  c l e a r l y  a 
r e f l e c t i o n  o f  a s t r o n g ,  re ne w ed  i n t e r e s t  i n  f o r e s t r y  among th e  donor 
co m m un ity.  The c o u n t r i e s  r e c e iv in g  m ost  o n go in g  f o r e s t r y  a id  a r e  S e n e g a l,  
fo ll o w e d  by  M a u rit a n ia  an d Cape V erd e . P ro p o sed  a c t i v i t i e s  a re  g r e a t e s t  
f o r  M a li  an d S e n e g a l.

1 Appendixes 2 through 5 co ntain  a genera l overview of recently completed, ongoing, and 
proposed fore stry  activitie s by each geographical region. Tables 1 through  6 summarize 
the recent ly completed (af ter  1976), ongoing, and proposed forestry  acti viti es by individual 
countr ies. The summaries, taken  from the  Appendix I lis t of projects, show relat ive weights  
given to each major  activity  category in indiv idual countr ies. The rela tive  weight is meas
ured in terms of the aggregate amou nt of money spen t or projected to be spent for 
projects with in each category. These dollar magni tudes are  rough indication s only, as 
they sometimes represen t annual budgets and other times  the  to ta l budget for the 
ent ire project. Furtherm ore,  cost figures for some projects are  not availab le, nor is 
accurat e information usually available on the  amount of money earmarked for forestry  
components  of larg er scale, inte gra ted  development  projects. In the  la tte r case, the 
assumption is made th at  5 perce nt of the  tot al amou nt shown repr esen ts the  cost of 
the fore stry  component. Based on interviews with severa l donor organiza tions this  as
sumption is realist ic. The int ent of the tables is to sayr with  some degree of assurance, 
th at  rela tive ly greate r emphasis is placed on cert ain  coun tries  with in a region and on 
cert ain categories of projects.



O th e r W es t A f r ic a

Th e o th e r  W es t A f r ic a n  c o u n t r i e s  a r e  n o t  o rg a n iz e d  a s  a r e  th e  S a h e l ia n  
c o u n t r i e s ,  an d hen ce  do  n o t hav e th e  b e n e f i t  o f  a g ro up  su ch  a s  CILS S to  
c o o r d in a te  donor a c t i v i t y .  T ab le  2 show s th e  f o r e s t r y  a c t i v i t i e s  c a r r i e d  
o u t by  d onor o r g a n iz a t io n s  in  th e s e  W es t A f r ic a n  c o u n t r i e s .  P ro p o sed  
a c t i v i t i e s  o u tw eig h  th e  o ngo in g  ones by  more th a n  6 to  1.  I n d u s t r i a l  
a c t i v i t i e s  a r e  more p ro m in e n t,  fo ll o w e d  by  r e f o r e s t a t i o n  p r o j e c t s .  In  
te rm s o f  t o t a l  fu n d in g , i n d u s t r i a l  p r o j e c t s  a c c o u n t f o r  44  p e r c e n t  an d 
r e f o r e s t a t i o n  p r o j e c t s  a c c o u n t f o r  36 p e r c e n t .  L ib e r ia  i s  by  f a r  th e  
m a jo r r e c i p i e n t  o f  ongo in g  f o r e s t r y  a s s i s t a n c e ,  fo ll o w e d  by  N ig e r ia  as 
a d i s t a n t  se co n d . Iv o ry  C o a st an d Ca meroo n w i l l  b o o s t  t h e i r  f o r e s t r y  
a c t i v i t i e s  s u b s t a n t i a l l y  i f  c u r r e n t  p r o p o s a ls  a r e  im p le m en te d .

E a s t  A f r ic a

T a b le  3 su m m ar iz es  th e  f o r e s t r y  p r o j e c t s  c a r r i e d  o u t by  donor a g e n c ie s  
in  th e  E a s t A f r ic a  r e g io n . T o ta l fu n d in g  f o r  r e c e n t l y  c o m p le te d , ongoin g  
an d p ro p o sed  f o r e s t r y  p r o j e c t s  i s  s l i g h t l y  o v e r $1 b i l l i o n .  The th r e e  
m ai n r e c i p i e n t s  a r e  M al aw i,  T a n z a n ia , an d Zam bi a,  w hic h  t o g e th e r  a c c o u n t 
f o r  s l i g h t l y  mo re th a n  86 p e r c e n t  o f  t o t a l  fu n d in g . Mos t o f  th e  fu nds 
a r e  f o r  i n d u s t r i a l  p r o j e c t s  w hi ch  a c c o u n t f o r  a lm o s t 88 p e r c e n t  o f  th e  
t o t a l  f u n d in g . O v e r a l l , p ro p o se d  a c t i v i t i e s  f a r  o u t- w e ig h  b o th  th o s e  
r e c e n t ly  co m p le te d  an d o n g o in g . A lt h o u g h  Ugand a has d o n o r - a s s i s t e d  
f o r e s t r y  p ro g ra m s , fu n d in g  l e v e l s  w er e n o t  a v a i l a b l e  an d a r e  n o t  in c lu d e d  i n  t h i s  r e p o r t .

N o rt h  A f r ic a  an d M id dle  E a s t

T ab le  4 i s  a sum mary o f  th e  f o r e s t r y  p r o j e c t s  c a r r i e d  o u t by  th e  donor 
a g e n c ie s  i n  th e  N o rt h  A f r ic a  an d M id d le  E a s t  r e g io n . T o ta l  fu n d in g  f o r  
r e c e n t ly  c o m p le te d , o n g o in g , an d p ro p o se d  f o r e s t r y  p r o j e c t s  i s  n e a r ly  
$1 40  m i l l io n .  Ma in r e c i p i e n t s  a r e  T u rk ey , T u n is ia , E g y p t,  an d M or oc co , 
w hic h  to g e th e r  a c c o u n t f o r  o v er 90  p e r c e n t  o f  th e  t o t a l  fu n d in g .

I n d u s t r i a l  an d i n t e g r a t e d  develo pm en t a c t i v i t i e s  a c c o u n t f o r  o v e r  90 p e r 
c e n t  o f  th e  t o t a l  fu n d in g . O v e r a l l , ongo in g  a c t i v i t i e s  f a r  ou tw eig h  
b o th  r e c e n t ly  com ple te d  an d p ro p o sed  a c t i v i t i e s .  A lt h o u g h  S y r ia  an d 
Leb an on  hav e d o n o r - a s s i s t e d  f o r e s t r y  p ro g ra m s , fu n d in g  l e v e l s  w er e n o t 
a v a i l a b l e  an d a r e  n o t in c lu d e d  in  t h i s  r e p o r t .
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AP PEND IX  3

Latin America and Caribbean

The Latin American and Caribbean countries provide examples of forests ranging from very good condition to very seriously depleted. Haiti has the most deteriorated forest lands in the Western Hemisphere and some of the world's most pressing forestry problems. On the other hand, Honduras Colombia, Bolivia, and Peru, for example, have very extensive pine and mixed hardwood forests that can be saved and effectively managed for the future if proper steps are taken now. This includes the necessity to improve cutting practices, which have been initiated in sawmill projects sponsored by donor agencies, and controlling colonization by natives.
Unfortunately, according to FAO (1979) the forests of Costa Rica,El Salvador, Guatemala, Honduras, Nicaragua, and Panama will suffer the largest relative decrease--29 percent--by the year 2000. Even greater depletion in total area is forecast to occur in Colombia, Ecuador, and the Amazon Basin.

A.I.D. has a regional organization, ROCAP (Regional Organization for Central America and Panama), which is set up to coordinate A.I.D.'s activities in Central America and Panama. Their forest-related activity has been minimal. In Haiti, there are over 200 missionary groups and about half of them are providing forestry assistance, particularly in the production of tree nursery stock. Other agencies peculiar to Haiti for providing forestry assistance are CARE and HACHO (Harmonisation de l'Action des Communautes Haitiennes Organisees). HACHO was funded by the Government of Honduras, Germany, and A.I.D., but the A.I.D. support ended in 1979.

Together with the multilateral and bilateral donor agency activity, industrial investment has also had some impact on stand regeneration and plantation establishment. Swedish Match was instrumental in establishing poplar plantations in Chile, and International Paper has sponsored plantations of Caribbean pine in French Guiana. The Carton de Colombia Co. in Colombia manages both plantations and natural forest.

The FAO-sponsored "Food for Work" program has been applied widely through out the region and appears to be quite successful. Other donors are also trying the "Food for Work" approach.

Table 5 is a summary of the forestry projects carried out by the donor agencies in the Latin American and Caribbean region. Total funding for recently completed, ongoing, and proposed forestry projects is nearly $200 million. The main recipients are Jamaica, Honduras, Paraguay, Panama, and Bolivia, which together account for nearly 70 percent of the total funding. Emphasis is placed on industrial, conservation, and education activities, which together account for nearly 75 percent of the total funding. Overall, ongoing activities far outweigh both recently completed and proposed ones. Although Argentina and Uruguay have donor- assisted forestry programs, funding levels were not available and are not included in this report.

(883)
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APP EN DI X 4

A sia  an d  P ac ific

T ab le  6 su m m ar iz es  th e  f o r e s t r y  p r o j e c t s  c a r r i e d  o u t by  th e  donor 
a g e n c ie s  in  th e  A si a an d P a c i f i c  r e g io n . T o ta l fu n d in g  f o r  r e c e n t ly  
c o m p le te d , o n g o in g , an d p ro p o sed  f o r e s t r y  p r o j e c t s  i s  n e a r ly  $6 00  m i l l io n .  
The t h r e e  m ai n r e c i p i e n t s  a re  V ie t- N am , Bu rm a, an d I n d i a ,  w hic h  to g e th e r  
a c c o u n t f o r  a lm o st 80  p e r c e n t  o f  th e  t o t a l  fu n d in g . Mos t o f  th e  fu nds 
a r e  f o r  i n d u s t r i a l  p r o j e c t s ,  w hic h  a c c o u n t f o r  s l i g h t l y  more th a n  75 p e r 
c e n t o f  th e  t o t a l  fu n d in g . O ng oi ng  i n d u s t r i a l  p r o j e c t s  f a r  ou tw eig h  
b o th  com p le te d  an d p ro p o sed  p r o j e c t s .  T h is  i s  l a r g e l y  b e c a u s e  o f  one 
l a r g e - s c a l e  p u lp  an d p a p e r  p r o j e c t  f in a n c e d  by  Sw eden in  V ie t- N am . 
S im i la r ly ,  th e  o v e r a l l  ongo in g  a c t i v i t i e s  f a r  o u tw eig h  b o th  th e  com ple te d  
an d p ro p o sed  o n e s . A lt h o u g h  much o f  th e  la n d  in  th e  r e g io n  i s  in  ne ed  
o f  r e f o r e s t a t i o n ,  t h i s  c a te g o ry  r e c e iv e s  o n ly  a b o u t 10 p e r c e n t  o f  th e  
t o t a l  fu n d in g . C u rre n t em phasi s in  r e f o r e s t a t i o n  i s  in  th e  P h i l i p p in e s ,  
V ie t- N am , K ore a , an d S r i  L an ka,  w h il e  p ro p o sed  r e f o r e s t a t i o n  a c t i v i t y  
w i l l  be c o n c e n tr a te d  in  I n d i a ,  th e  P h i l i p p in e s ,  an d T h a i la n d . A lt hough 
Ca mb od ia has d o n o r - a s s i s t e d  f o r e s t r y  p ro g ra m s, fu n d in g  l e v e l s  w er e n o t 
a v a i l a b l e  an d a re  n o t  in c lu d e d  i n  t h i s  r e p o r t .

(836)
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A PP EN DIX  5

Summa ry  of Donor A gency  A ctivities

Table 7 summarizes the information contained in tables 1 to 6 and reflects regional differences among project categories. This provides an overall view of the types of ongoing and proposed forestry activities, and was made to identify any obvious gaps between perceived needs and what is actually taking place.

The table shows a clear dominance of industrial activity, both in terms of ongoing and proposed projects. The large figures in the industrial category represent heavily capitalized pulp mills or sawmill complexes, rather than on-the-ground establishment and management of forest stands. This heavy emphasis on industrial activity is of great concern because creation of additional pulping and sawmilling capacity will certainly exert greater pressure on existing forest reserves and contribute to the overall deforestation problem.

The second most dominant activity is reforestation/afforestation. Spears' (1978) World Bank summary of overall world needs in wood biomass, particularly for energy, points to the severity of the deforestation problem,.Even when considering technological advancement and increased utilization of alternative energy sources, such as solar, wind, etc., projected wood biomass required by the year 2000 will exceed that which will actually be produced at current rates of planting by a factor of four.
In response the World Bank, and numerous other worldwide donors, have substantially increased their commitment to forestry (see appendix I and summary tables in chapter 2). Yet the situation is likely to get worse before the trend is reversed. This happens when people are turning to alternative energy sources without regard for, or understanding of, the consequences of changing the energy source. As fuelwood becomes inc ’as- ingly scarce, and people switch to the alternatives, food production will be foregone because of losses in nutrients and soil productivity. This quickly becomes a vicious circle which is difficult to alter.
The reforestation/afforestation category is an obvious gap in donor- sponsored forestry activities in developing countries in view of the World Bank estimates of wood biomass requirements by the year 2000 (1978). A.I.D. is well advised to concentrate its activities in this area.

Table 8 is a ranking of donor project involvement in terms of total cost' in the seven defined forestry activities.

In terms of total forestry assistance for ongoing projects, Sweden ranks first followed by IBRD, FAO/UNDP, and USA. Sweden's contribution, however, is attributable largely to a single large-scale, heavily capitalized pulpmill project in North Vietnam. The IBRD projects are also heavily on the industrial side whereas the FAO/UNDP and U.S. activities are spread out over all categories. In proposed activities
(339)
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IBRD ranks first, based largely on industrial activities, followed by- 
USA, Germany, and WFP.

Fewer donors are involved in forestry conservation activities than in 
most of the other categories. A probable reason is that conservation 
projects tend not to be economically feasible and are often implemented 
in high-failure probability areas such as several of the arid Sahelian 
countries. USA ranks first in ongoing, but only fourth in planned 
categories.

Education projects seem to have a dismal future since ongoing activities 
outweigh those proposed by nearly a factor of three (see table 8). This 
is indeed another gap in overall forestry assistance since the developing 
world is faced with a critical shortage of forestry expertise. A U.S. 
proposal for a $9 million Africa-wide education program is in an embry
onic stage. A clear need exists to strengthen forestry educational 
institutions in terms of physical facilities and curricula development 
in many developing countries. The United States is addressing the educa
tional problems more than other donors.

USA is also the largest donor in research projects, both in terms of 
ongoing and proposed activities. Again, ongoing projects far outweigh 
those planned (see table 8). The general consensus among donors as 
well as recipient country governments is that research and further 
studies of the forestry problems would, at this stage, be of a cosmetic 
nature. What is needed are action-oriented activities, if we are to 
effectively stem the alarming rate of deforestation.

In the reforestation/afforestation category, proposed activities are 
51 percent greater than those of the ongoing activities. This is a 
desirable trend to be sure, albeit far from adequately addressing the 
magnitudes of the deforestation problems. Much more is needed. The 
IBRD ranks first in both ongoing and proposed activities, with USA a 
distant second.

Integrated development projects are those containing several components, 
including forestry, which are implemented in a balanced approach to 
development. These are the projects that could not comfortably be 
placed in any of the other defined forestry categories. The IBRD ranks 
first in ongoing activities, followed by FAO/UNDP and Germany.

Finally, Technical Assistance, the least influential category in terms 
of total forestry assistance is used more by FAO/UNDP than the other 
donors. This category consists of short- to medium-term direct con
sulting services to developing countries, addressing specific problem 
areas.
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APPENDIX  6
[Env ironmental Action , March 1980]

E co-Crime  On  T he  E quator 
(By  Jan et Mar inell i)

Kalimantan, better  known to the English speaking world as Borneo, is the third  largest  island in the world, one of Indonesia’s long string of islands tha t stre tches 3,000 miles between the Indian and Pacific Oceans. Indonesia is the third largest country in Asia, a lush t ropical archipelago and one of the world’s trea sure  chests of natural wealth—timber, petroleum, fish and a variety of minerals. The Indonesian forests, it’s estimated, not only contain some 4,000 types of trees and 30,000 kinds of flowering plants, but a remarkable variety of animals, including the legendary “wild man of Borneo’’—the orangutan.
Up until about 10 years  ago Kalimantan, fed by rainf alls averaging over 98 inches a year, was covered with nothing but dense rainfores t. The island’s rough terrain  and lack of roads and ports kept most outsiders away. The Dayak and Kutai people, tradi tiona l river  people of Kalimantan, built their  huts and long- houses along the many streams and lived mainly by fishing and hunting.But rugged new settlements are now being carved out of Kalimantan’s steaming equatorial jungle. Most of Indonesia, not only Kalimantan but other islands like Sumatra and Irian Jay, the western half of the island of New Guinea, is sparsely populated rainforest. Of the country’s 140 million people, though, nearly 82 million, or 63 percent, are jammed onto the island of Java. Unlike many tropical areas, Java is an island with rich volcanic soils, but the vast  majority  of the people there  are s till desperately poor. Another three million cram the tiny island of Bali. The government hopes to move many of these people to the once deserted Indonesian islands. Thousands have al ready arrived.
And in the past several years, thousands more have been lured to Kalimantan  by the prospect of jobs in the booming oil and timber industries. For many, however, this dream jus t hasn’t materialized, and along with the other new ar rival s they’ve fanned out along the network of logging roads tha t spread deep into the island’s interior. There they do what farmers in the tropics have been doing for centuries—slash and burn the rainforest  and plant  subsistence crops like bananas and rice.
When carried out by small bands of semi nomadic people in very large trac ts of forests, slash and burn  agricul ture is virtua lly harmless. Tiny clearings are cut and a diverse mixture of crops are planted for two or three years. The farmers may not return for another 50 to 100 years and by then the forest will have healed. But done by masses of landless peasants  on poor tropical soils, s lash and burn can only spell disaster. Every few hundred yards, swatches of land are stripped, the earth scorched, and only a few spindly trees remain standing.Like over half the people of Indonesia, Kal imantan’s slash and burn cultivators live beneath poverty levels; two-thirds cannot afford a basic, minimum diet. Disease is rampant, in fant  mortality is high and life expectancy is short.But business is booming.
In 1950, the country was freed from Dutch rule, led by the fiercely nationa listic and leftis t Sukarno. By the late 50s the  Indonesian army, some say with support from the CIA, began to figure more prominently in nat ional politics, and in 1966 Sukarno was overthrown and the army took control. Several months later , the new government opened i ts doors w-ide to foreign investment. The 1966 Investors Incentive Act offered long “tax holidays” for foreign investors and exempted them from import duties on equipment and supplies. Since then i t’s been the military  government’s strategy to wipe out Indonesia’s massive debt to affluent world banks by auctioning off its precious natural resources. Offshore that means oil. On Kalimantan and other islands,  it  means timber.
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With 300 million acres of rainforest,  Indonesia has the largest timber resources 
In Southeast Asia, and multinational corporations like Weyerhaeuser, Mitsubishi 
and Mitsui didn’t waste a minute before plunging into the Indonesian timber 
sweepstakes. By early 1978 commercial loggers had taken advantage of over 
600 forest concession agreements amounting to practically  all the accessible 
lowland forests in the country, plus some upland forests tha t were supposedly 
protected. Almost 25 percent of th is forestland is controlled by 40 companies.

The past decade of growth in the timber business, though, has not improved 
the lot of the average Indonesian. In most of Kalimantan, logging corporations 
have created  temporary boomtowns, displacing or disrupt ing the tradit ional  cul
tures. Because the same stretch of forest is rarely logged twice, few bother to 
build permanent facilities, and even temporary logging operations  employ few 
native people.

What ’s happening in Indonesia is happening elsewhere in Southeast Asia, in 
Latin America, in Africa and throughout  what was once a broad green belt 
extending from the Tropic of Capricorn to the Tropic of Cancer. All over South
east Asia timber companies and a small affluent minority are  reaping a quick 
profit from the rain forests; in Latin  America cattle ranchers are the major 
culprit. Meanwhile, the poor in these areas are getting even poorer. And together 
the ironic combination of multinationals and slash and burn subsistence farmers 
is causing what some say could be the  biggest environmental disaster of the cen
tury, a disas ter ecologist Erik Eckholm describes as “a thre at to human well
being fa r more insidious and intractable than the indust rial pollution of our air 
and water.”

The tropical forests are  by far  the richest biological regions on earth. Espe
cially rich are the moist forests, which cover about half the tropics. Three major 
moist fores ts encircle the planet—in Southeast Asia, in the Amazon Basin and in 
the Congo Basin. In these areas, even during the dry season, cloudbursts can 
unleash an inch of rain in half an hour, up to 40 t imes more water than the 
average shower in the Northeast United States.

The vegetation of the tropical forests is dominated by three main levels of 
storeys. The hardwood trees of the two highest storeys form the forest canopy 
and soar as high as 328 feet. Tree crowns a re often covered with webs of spec
tacula r flowers belonging to vines tha t wrap thei r way up the tree trunks in 
search of sunlight. The forest canopy cushions the impact of torrential  rains 
and protects the tropical soil from erosion. I t also protects the rest of the forest 
from the strong equatorial  sunlight tha t would otherwise make the soil in many 
areas incapable of supporting almost anv life. Palms, airplants  and orchids 
flourish in the dark,  misty realm beneath the forest canopy.

Tropical forests are not only lush but efficient. Dead and dying matter  is 
quickly recycled by fungi, bacteria  and insects. As biologist Anne LaBastille 
put it, it’s not the  ra inforest’s soil, but i ts foliage that’s fertile.

Less is known about tropical forests than any other region on earth.  But one 
thing’s for sure:  rainforests are  disappearing at an alarming rate.

Worldwide, 50 acres of tropical rainforest are destroyed every 60 seconds, 
totalling 27 million acres a year. Latin America has lost about 37 percent of its 
original rainforests, southeast Asia 38 percent and Africa almost  52 percent. The 
wettest  and richest of Southeast Asia’s forests are located mostly in Indonesia. 
Malaysia and the Philippines ; in the Philippines, one-fifth of the entire  land mass 
is deforested, lying idle and unproductive  and causing severe ecological problems. 
At the current rate, all accessible lowland forest in the Philippines and Malaysia, 
which have been plundered for commercial timber for the past 25 years, will be 
flattened before 1990. Indonesia’s forests may not la st longer than the turn of the 
century. Large chunks of virgin Amazonian forest  in eastern  Brazil appear 
doomed. And major portions of forest  will probably be wiped out in West Africa. 
The dest ruction there will be partly the work of commercial loggers—in Nigeria 
and Ghana, for example, virtua lly all remaining forest has been divided into 
timber concessions—and at least  an equal amount will be caused by slash and 
burn cultivation.

There ’s still some hope for central  Africa, especially Zaire, the Congo and 
Gabon, where an abundance of mineral resources could keep the forests from 
being converted into cold cash, and also for vast expanses of Amazonian fores t in 
remote western Brazil.

But in essence tropical forests, even though they’re potentially a renewable 
resource, may be depleted even fas ter than major nonrenewable resources like 
oil. The countries tha t are most in need of conserving the ir resources to assu re a
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sound base for  economic development are  bound to suffer  the  most. And this, scie ntis ts say, will not  only have  economic repercussions as serio us as the  oil crisis,  but  a lso severe e nvironm enta l impacts.Most of the  destruction has  been in  tropical zones, bu t by no means all. Roughly ha lf of the  ea rth’s fo res ts have disappeared  since 1950. According to a forthcoming government report,  we’re headed “from a period of global forest  wea lth to a period of global forest  poverty.”The loss of nu trien ts leached  from trop ical vegetation and carried  out to sea by vast river system s like  the  Amazon and  the  Congo could seriously imp air  fishing ind ust ries around  the  world  and  as  fa r north  as, for  example , the East Coast of the  United  State s.Even the Iowa  corn complex may be vulnerable.  Carbon relea sed from burning forest s could increase carbon dioxide levels, alread y agg ravated by fossil fuel burning. According to this hypothesis, changes in global pa tte rns of ra infal l and  precip itat ion  could resul t, inclu ding a dri er clim ate and,  acco rding to one study , “an irre versible process of desertific ation  * * * in the gra inb elts of North America a nd oth er countries.”As more and  more  rainfo res t—which con tains between  two and  five of the ea rth’s 10 mill ion species—disappe ars, huge numbers of species wi ll be wiped out. Norman Meyers, au thor  of The Sinking Ark, says the  problem of disappearing species i s “one of the g rea t sleeper issues  of all time .”The stock of genetic ma ter ial  on ea rth  would be severe ly dimin ished , an irreversible loss not  only to science but  to our  abi lity  to sat isfy basic hum an needs like  food and medicine.Bu t even more urg ent  tha n all these “global effect” arguments are the  problems that  tropical people themse lves face as their forest sh rink :Large numbers of rainfo res t dwelling trib es are  head ing for  oblivion, and with them a price less body o f knowledge about the tropics. In 1900 there rep ortedly were  230 tribes, totalling, one million people, j us t in Brazil’s Amazon region. Now 87 tribes are gone, and  only 50,000 individuals  have  survived. On hum anitaria n grounds alone, these people should be allowed to adap t to the  modern world at  thei r own pace.

Extensive deforestat ion  has  alre ady  taken its  toll on the local climate. Some 50 percent of the ra infa ll is recycled directly  through trop ical  forests. When trees are cut, floods increase, the re’s less rainfa ll all  arou nd and in time an irreversible drying tren d can begin. According to a CIA study,  erosion, siltatio n, flooding and  oth er problems associated with  forest  loss are  like ly to become a severe  const raint on food production in South and Southeas t Asia by the  yea r 2000. And R obert Goodland, au tho r of  Amazon J ungle : Green He ll to Re d Desert, warns  tha t d eser tification  of  the  Amazon is  only decades away.Michael Benge of the U.S. Agency for International Development sees defo resta tion  a s a development problem. The  ecological problems resulting from loss of forests  in developing countries,  he says, cannot be sep ara ted  from the  larger problems of hunger, population grow th and ru ra l development. On the  island of Jav a, for example, withou t tree s to help absorb  the water, rain washes down the mountains , floods ricefields  and fills irr iga tion canals with  silt. One storm  can sweep 75 tons of topsoil from a single acre, and th at  can tra ns lat e into  as much as 80 million tons a year.  All over the  tropic s vast are as of previously forested  watersh eds a re  be ing denuded by land less  people—there a re millions o f sla sh and burn  p easants  w ith nowhere to sink a hoe except in a virgin rainfo res t—result ing  in dev astating floods that  dest roy millions of tons of food crops yearly, and  In acce lerated erosion th at  reduces the  p roductivity  of th e land for all time.And as Erik Eckholm has pointed  out, for more than a third  of the wor ld’s people, t he real  energy cris is is not the shor tage  of  Pe rsian Gulf crude but  r athe r the  dai ly scramble for firewood. “The most widely overlooked impact of the  Increase in oil prices ,” says  Eckholm, an impact drowned out by all  the  be llyaching by the oil importing coun tries , “is the  f act  th at  what had been the  most feasible sub stit ute  for firewood, kerosene, has  now been pulled even fa rthe r out  o f reach of th e world’s poor. •  ♦ •  ”
Nine- tenths  of the  people in most poor countrie s depend on firewood as the ir chief source of fuel, adding pressure on alre ady  receding fores ts. In pa rts  of La tin  America  and West  Africa, poor urban fami lies spend about a qu ar ter of their  income on wood or charcoa l for  cooking. “Even if we produce enough food to feed the  world’s p opulation ,” Eckholm says, “there  won’t be enough firewood to cook It.”
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In  addi tion, a shor tage  of paper, alre ady  caus ing severe setbac ks in educat ion 
in many developing countries, will only get worse. Despite the ir sizable  resources, 
these countrie s import virt uall y all the ir pap er supplies  from the  affluent world 
a t a huge cost. People of the affluent world  each consume over 330 pounds of 
pap er a yea r—in this  country, it ’s more like 740 pounds—while the poor world 
citizen is unlikely to use more tha n 11 pound s a year, and often lit tle  more than 
two pounds—or about hal f of one issue of the Sunday New York Times.

Americans and European s also use as much fer tili zer  on the ir garden s, golf 
courses and  cemeteries as is used by al l the  shi ftin g cul tiva tors  of tropi cal lands. 
The  high pric e of fert ilize r, in fact,  is one thin g th at  drive s these people far the r 
into the rai nfo res t and prevents them from  purs uing  more inten sive agr icu ltural  
practic es.

We consum mate consumers  of the world 's tem perate zones comprise about one- 
tifth  of the  wor ld’s popula tion but accou nt for four-fi fths of the  raw materials 
tra ded  on the  inte rna tional  mark et. Many of these  ma teri als  come from the 
tropics.  No wo nder poor Third  World people are  hard pressed to und ers tan d why 
envi ronmen talists in affluent coun tries  screa m about par ks and preserve s or even 
pape rmil l pollution. Obviously, the  surviv al of tropical fore sts depends on a lot 
more than the  passage of stro ng nat ion al conservation laws  or the ratificatio n 
of inte rna tional  wildli fe treaties.  The problem s of the rai nfo res t can only be 
understood  in the fram ewor k of polit ical and economic relat ionship s both within 
rich and i>oor cou ntries and among them.

Along the mangrov e lined banks  of an inle t nea r Bali kpap an, Kal iman tan, 
timbermen are gett ing through ano the r day ’s work spl itti ng hardw ood logs. 
Huge stac kers effortlessly  lif t the  fa t South  Sea logs, as Southeast Asian hard
woods are  called, from the beds of bat tere d timb er rigs. The machines then add 
the  tim ber to high piles of hardwood r eady f or export.

Through out the  Indon esian archi pelag o, more than 600 concession holders tow 
the ir logs in huge rive r ra fts down to over  100 sep ara te loading term inals . From 
these  and their cou nterpa rts in Malay sia and  the Phili ppin es the  logs are 
shipped, mostly to Jap an, South Korea and Taiw an. Japa n alone accoun ts for 
arou nd two-thi rds of the world’s hardwood  imports , and per  c apit a, the  Ja pan ese 
consume more wood than  any oth er people on e arth.

At. some la te r dat e the wood pro cessing count ries, as these  nat ions are  known, 
will ship the  wood again , thi s time  in finished form, to the United  State s, to 
Europe and , increas ingly, to the Middle Ea st.

Most of the  woods c ut in Sout heast Asian fore sts belong to the family of trees 
called dipt eroc arps , which includes some 500 species, all  high qua lity  timber  
that' s e xceptionally  l ight  and  well suit ed for plywood and  veneer.

Seventy percent of all expo rted trop ical  hardwo ods come from  Sou thea st Asia. 
Ju st  abou t all the  rest, including valuable woods like Afric an mahogany, ebony 
and pada uk, orig inat es in Afric a and  ends up in the  hand s of Europ ean 
consumers.

According to Keis ter Evan s of the  Imp orted Hardwood Pro duc ts Association, 
American companies  got heavily  involved in tropi cal woods abou t 25 yea rs ago. 
Prized American hardwoods like wa lnu t had been badly overcut, and  ther e jus t 
wasn ’t enough of the  domest ic stuff  to go around. At the  same time, new tech
nology made the hardwood plywood busine ss att rac tiv e and, says  Evans , it  was 
generally believed that  “trop ical species would make a good grade for th at .”

The American tropical hardwo od tra de  developed in two direc tions . The big
gest companies like Weyerhaeuser, Georgia-P acific and Kimberly  Clark  rushed 
to Sout heas t Asia to inves t in luc rat ive  timb er concessions. Today, the list of 
more tha n 30 U.S. based mu ltin atio nals with  timber oper ation s in trop ical for 
ests  read s like a Who's Who of the American fore st products industry. Boise 
Cascade has  su bsid iarie s in the Philippines, in Singapore and in Cen tral  America. 
The Scott Pap er Co. does business in both Cen tral  America and Sou thea st Asia. 
Crown Zellerbach, the Con tainer Corp, of America, Dixie Wax Pap er, Olin kraf t, 
Pot latch  and West Virgin ia Pulp  and Pap er Co. all operate  in Lat in America.

In addi tion , a number  of small companies,  known in the busine ss as prefin
ishers , buy tropi cal wood and ma nuf acture  goods as varie d as deco rativ e wall 
paneling, unfinished hardwood plywood, ora nge cra tes and  popsicle sticks.

A whopping 82 percent of all American hardwo od impo rts come from the 
tropic s (mo st of the rest  comes from Ca nada). And this country 's dependence 
on trop ical  woods has been increasin g by more tha n 7 perc ent annuall y over the 
past 10 years.
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Tha t’s largely because, for the past 20 or so years, American consumers have had a keen interest in tropical lumber. During the 50s, they ditched the metal kitchen cabinet and switched to wood. These days rough, rich browns instead of painted reds are chic, and tropical hardwoods, available in every conceivable patte rn and color, are an in terior designer's dream.Timber prospectors have already scoured the tropics for the most sought a fter  species. Consider Brazilian rosewood, which takes 200 years to mature in the wild. According to Robert Koeppen of the Forest Service’s Forest Products Lab, this tree, used to fashion everything from fine wall paneling to guitars  and billiard cue butts, will be commercially ex tinct within 20 years. And Oriental teak, which is transformed into classy items like sailboats, bookshelves and strip,  plank and parquet  floors, now survives virtually only on plantations. Even the lesser known names, Indonesian  meranti, for example, which go into the making of more mundane objects like drawer  pulls, are becoming scarce. Carl BeZeeuw of the Tropical Products  Information Center in Syracuse, N.Y. says meranti is “reduced to the point where there’s only one region left to get it. The stuff we’ve got now in Borneo is about all we’ve got.” Still another analyst claims tha t even lowly plywood is quickly becoming a product only the rich can afford.But the developing world is paying an even higher price for the teak salad bowls in Bloomingdale's and the rosewood tables in corporate boardrooms.In Kalimantan, workers recently finished uncrating and assembling pieces of a $6 million saw mill owned by P.T. International Timber Corp, of Indonesia (ITCI) . The mill is part of the projected new look for the country’s timber industry. Dissatisfied with its position as predominantly an exporter  of raw logs. Indonesia is  trying to industrialize its  timber business. The government is pushing new investment in domestic processing and discouraging log exports through heavier taxes and other measures. But critics charge the strategy  is simply too little  too late.
The ITCI operation is owned jointly by Weyerhaeuser and Tri Usaha Bhakti, a private, army controlled holding company. Weyerhaeuser, the world’s larges t timber corporation, is by far  the largest foreign investor in Indones ia's timber business.
The company began exploring possible investments in Southeast Asia in 1971. Of course, there  are always risks involved in investing in such a politically explosive area, but relatively low labor costs and nations hungry for foreign exchange assured a high rate of return. The company believed tha t Southeast Asia would someday be generating vast quantit ies of pulp, lumber and o ther products through timber plantations. It  wanted a piece of the action.In 1971 Weyerhaeuser bought a 65 percent interest in ITCI’s 20 y ear concession license. The Indonesian army’s 35 percent equity, charges a report by the public interest Pacific Studies Center, is essentially fiction, a legal way to channel profits into the hands of army generals. The Indonesian partners reportedly have contributed nothing to the project but the license, while Weyerhaeuser has fu rnished all the capital and expertise, including the construction of Kenangan, a small logging town on the Balikpapan estuary.ITCI began production in 1971, exporting over 600,000 cubic feet of South Sea logs. Today, output is more than five times that. But the new saw mill, contrary to government rhetoric, will not be able to handle more than 7.5 percent of ITCI's output. Millions of raw logs will continue to be shipped out of the country and processed in the more affluent industral ized nations.ITCI has shortchanged the Indonesian people in other ways. The Pacific Studies Center estimates tha t in 1976 Weyerhaeuser got a 33 percent return on its ITCI investment (overall, during the same year, the company got a 10 percent retu rn on invested capi tal).  “The magnitude of Weyerhaeuser’s profits in Indonesia,” claims the PSC report, “drastical ly reduces the country’s foreign exchange earnings from the ITCI development. ♦ • • Nearly all equipment is purchased outside of Indonesia, and nearly two-thirds of the profit does not stay in Indonesia long. The generals spend much of the valuable foreign exchange on imported luxury goods.”
Meanwhile, in Kalimantan and all over Southeast Asia, the rainforest may have suffered irreparable  damage. Regulations on domestic processing, as well as regulations concerning so called selective logging, replant ing and supply quotas, have been ignored by both national and multinational companipH reports The Far Eastern  Economic Review, Indonesia’s forest service consists of less than one forester per concession. (“You ju st don’t meet foreste rs in these woods ” laments one Indonesian environmentalist.) ’
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In theory, only the la rgest trees in the rainforest are supposed to be harvested, 
while seedlings are nurtured  and the all important forest canopy is preserved. 
But critics  charge that  even when only a few trees are logged, the forest canopy 
is broken and many of the remaining trees are damaged beyond recovery. As 
Weyerhaeuser’s Bill Gladstone told EA, “We don’t yet know the downstream 
results of tropical logging. We just  can 't answer definitely about whether a dipter- 
ocarp forest can be successfully regenerated.” Nevertheless, the cutting continues.

And Weyerhaeuser is not doing near ly enough to find out, says Wayne King, 
a noted exper t on tropica l ecology. As early as 1972 King, then a scientist with 
the N.Y. Zoological Society, met with representatives of Weyerhaeuser and 
Georgia-Pacific to try to convince them to approve research projects at their  
Indonesian concessions. “They paid very nice lip service to the idea,” says King. 
“They even said they would provide food, bunkspace and perhaps even a little 
money. But it never happened.”

Weyerhaeuser officials point proudly to the fact tha t they are doing the ir own 
research in Indonesia, mostly to determine whether sustainable tree plantat ions 
can turn  a profit in t ropical lands. And, indeed, they probably represent the only 
multina tional corporation operating in Southeast Asia’s fores ts t hat is bothering 
to do any research at all. But ecologists a ren’t happy about the fact tha t Weyer
haeuser is only experimenting with foreign softwoods like pine, not native hard
woods tha t are  in short supply and disappearing fast.

There’s some evidence tha t Weyerhaeuser is anxious to sell its share of ITCI. 
The company complains th at timlier poachers are an expensive nuisance. And, it 
says, so are shifting cultiva tors who are  continually moving into the forest con
cession. Willem Maijer, a botanis t who lived and worked in Indonesia for a num
ber of years, isn’t very surprised. Weyerhaeuser, he claims, helped displace some 
30,000 natives  when it  bought into ITCI . Native timber en trepreneurs also resent 
the encroachment on thei r lands, claiming thei r often undercap italized opera
tions are being squeezed out of the market.

In any case, with  Southeast Asian timber supplies shrinking rapidly, the tim
ber corporations won’t be around too much longer. In fact, there  are already 
indications tha t they are looking elsewhere.

A recent issue of Import/Expor t Wood Purchasing News reports  tha t growth 
in worldwide demand for  wood, in addition to the “impending exhaustion of all 
the most tradi tiona l sources of supply—Africa and Southeast Asia”—has led to 
“a veritable  race of importing countries  to Latin  America and in parti cula r to 
the Amazon Valley—present holder of the last vast reserve of earth's tropical 
wood.”

At the  moment, however, it ’s no t timb er cut ter s bu t an equal ly powerful and 
destructive cash crop economy that’s decimating Latin America’s forests.

The banana and oil companies of an earl ier day have recently been joined by 
corporations and individuals interes ted in stripping the land for cattle. The 
resulting grasslands monoculture, expert s say, could put  Cent ral American econ
omies a t the mercy of the international market  in much the same way th at crops 
like bananas and coffee have in the past.

According to Douglas Shane, w’ho recently completed a report on the subject 
for the State Depar tment, ca ttle ranching accounts for  38 percent of Latin Amer
ica’s forest loss. “Cattle ranching,” Shane says, “is probably the single largest 
cause of deforestation in La tin America and to a la rge degree in Africa.”

So far  Latin America has lost one-third of its  original tropical forest; Central 
America alone some two-thirds. And the  problems are  getting worse. In tiny Costa 
Rica, beef production has doubled since 1960. In par ts of southern Mexico, the 
increase is even sharper. Brazil recently opened one million acres of the Amazon, 
an area  roughly the size of California, to foreigners, promising t hat  individuals 
and corporations  will be able to write off 50 percent of their  income tax if they 
invest in the country’s booming catt le business. Cattle raising is generally con
sidered the most destructive  of all tropical activities.

Along the 1,000 mile long route BR 010, which cuts through Brazil’s eastern 
Amazon region from the capital, Brasilia , north to the bustling Amazon port of 
Belem, almost all the forest is already gone. Thousands of squa tters  practice 
slash and burn along the highway’s flanks. And five million ca ttle graze on the 
manmade rangeland that’s replaced the rainforest there—especially w’here the 
road crosses through a corner of Para , the state tha t’s now’ home to many of 
Braz il’s corporate  cattle  ranchers.

Much of Latin America’s most productive land is already under cultivation, 
and as a  result, w’henever new’ roads are blazed through the rainforest, landless
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ru ra l and  urban poor  follow, in Shan e’s words, “to hack  homesteads out  of the wilderness ." Government colon ization prog rams bring thou sands more. Afte r two or three harves ts of subsi stenc e crops like corn, manioc and  beans, weeds have  invaded, swa rms  of insects have arr ived, the  soil is spen t and the  farmers are forced to move on. The  depleted land is often  snatched up by rich  ca ttl e ranc hers .
Throughou t Latin American, though, it ’s becoming increasin gly common for the ranche rs to simply car ve their spread out  of the rainfo res t. Often, peasan ts are employed to clear the la n d ; sometimes  heavy  machinery is used. Vast are as are  even doused with  dangerous herbicides like Agent Orange, then burned .Bu t no mat ter which way the  ground is being broken, the outcome is often  the same. Three to five yea rs later,  soil fer til ity  declines, grasses become less nut riti ous, poisonous weeds st ar t poking up and  the  enti re pastu re is abandoned. The  cycle is re pea ted a t a new fo res t site.Most tropical cattle  ranche rs app ear  to be nativ e Latin Americans, but  the number of fore igners—inclu ding Americans—is increasing fast .Hundreds of individual cat tlem en from Montana to Texas have invested in South and Centra l American ca ttle ranches. These expatriot ranc hers , always on the lookout for a new frontier,  are  lu red  by the vast quantiti es of di rt  cheap  land and  the big bucks th at  come when they sell their  beef back home. “There ’s land  there,” says  one St. Louis  cattle  consultant.  You put a fence around  it and  a cow on it and you are in business.”The list  of Amer ican based  multin atio nal s engaged  in the La tin  Amer ican cattle trade  includes King Ranch and  the Swift -Armour Meat Packing  Co., which, along with a consortium of Bra zili an interests,  operates a 200,000 acre ranch in Pa ra , j us t off the Belem-Brasilia  Highway.  Del Monte, Sifco Indust ries, Sta ndard  Brand s and  Standard Frui t, a subs idia ry of Castle & Cooke, the American food processing gian t, have also cashed in on the  cat tle  craze. According to Shane, so has United Brands,  which now owns a ranch in Honduras. “United Bra nds ,” says Shane,  “had some problems with banana  blight so they diversif ied with ca ttle.”Gulf & Western, the  huge conglomera te th at  owns everyth ing from oilfields to Ma nhattan  publishers—and that  has  long dominated the  Dominican Republic’s sug ar ind ust ry—recent ly rounded up 150,000 acres for a catt le ranch in P aragua y. Goodyear, Heublein, Borden and  Ca terpil lar  are  all  making a killing in trop ical  cat tle.  But the larges t ranc h of a ll, 840 square  miles of Bra zil ’s e astern  Amazon, belongs to Volkswagen.
What’s a Germ an car maker  doing with a ranch?  A U.N. Food and Agr icul ture  Orga niza tion  study says  th at  worldwide demand for meat is expected to rise more rapid ly tha n any oth er food except fish over  the  next 10 years . In  1979 abo ut 20 percent of American beef imports  came from Latin America, accounting for  a lmost 9 perce nt of th at  a rea’s exports, and  the amount has  climbed stea dily  for  the  past 12 years. U.S. imports  of Costa Rica beef alone have doubled since  1970; tota l 1978 imports  equaled some 63 million pounds. Meanwhile , fo r every million  and  a  ha lf pounds  o f beef expor ted, it ’s estim ated that  up  to 75,000 acre s of r ain forest  ar e cleared.
American consumers, it seems, ju st  can’t brea k the  h amb urger habit. So scores of American mea t companies and  brokerage  firms are gett ing fa t buying impor ted beef and selling  it  to fa st  food franchis es, food processors and  supermarke ts across the country.
Up until the mid 50s, the  United  Sta tes was vir tua lly  self  sufficient in livestock. But around  that  time  Americans began gobbling up billions of dol lars  worth of Big Macs, Whoppers and  roast beef fixins. The nation’s bill for  fast  food now reix)rtedly tops $21 billion a  year .
Roy Rogers, Big Boys, Hot  Shoppes—all owned by the  Mariot t Corp.—use imported beef, includ ing Central American beef, in their burgers. Hardees , Jac k in the Box and Burger King  also offer the  imi>orted fare . Wendy’s and McDonald’s claim they never touch the stuf f; however, at  lea st one spokesperson for the fas t food business swears th at  “any chain say ing they don’t use impo rted beef is handing you a crock.” Shane  discovered,  in fact , that  many ham burger vendors may simply not know where their beef comes from. Th at 's because when imported beef is approved by inspectors and enters  thi s country, it ’s usua lly “cu t” with domes tic cat tle trimmings since the imported, grass fed version is simply too lean for  American tastes. The result ing  int ern ational mixtu re is the n sold as “American g rade” mea t.
Inexpensive  steak houses are ano the r big buyer of impo rted beef. And 13 per cen t of American beef imports  from trop ical  Lat in America come in canned,
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pickled, cure d or preserved form. The  rest  comes “fres h frozen," but a grea t deal 
of th at  ends up in the hands of American processors of products as ubiquitous 
as canned or corned beef, ch ili, soups, sausages, luncheon m t ats,  TV d inners and 
beef pot pies—food processors like Del Monte, Cast le & Cook and Campbell’s, 
which sells 90 percent of all soups in the United State s, and its subsid iaries, 
Franco-Am erican  and Swanson’s.

American fast  food firms are  involved in the  Lat in American beef business in 
stil l anoth er way. McDonald's, for  example, may claim it uses no imported beef, 
but  it is expo rting  the all American concept of fas t food to (and repatr iat ing  
the profi ts from) coun tries  like Panama , Nicaragua, Guatemala, El Salvador , 
Costa Rica and Brazil. The hamburgers frie d up at  these  franchis es of the fa r 
South are  obviously “100 percent pure” Centr al American cattle .

But  McDonald’s could hardly claim to be feeding the Latin American masses. 
A government sponsored study  in Costa Rica found tha t per capita protein 
consumption in rural  are as has actu ally  declined 25 percent dur ing the  pas t 
20 years. Guatemalan beef consumption dropped a staggering 50 percent during 
the  same decade that  exports  rose from zero to 30 million pounds per year. To 
make ma tte rs worse, ranching  provides few jobs for Latin America’s massive 
labor  force.

There is one att rac tion, though. “The coun try gets more foreign exchange to 
buy cheap Jap ane se car s,” says Joseph Tosi of the Trop ical Science Cente r in 
Costa Rica, “and the tiny cattle oligarchy is fu rth er  enriched.”

As the 1960s approached , the  United Natio ns and other int ern ational agencies 
proclaimed, amid much fan fare, th at  dur ing  the nex t decade the  world’s poor 
nat ions were going to climb up the economic ladder. But the Decade of Develop
ment, as i t was called, despite d ram atic economic growth in a few poor countries, 
turned  out to be a flop.

Development planners assumed th at  poor coun tries  could develop the ir econo
mies the same way the rich countries do—by industrial izin g as much and as 
rapidly as possible. The argu men t went  someth ing like th is : simply by tapping 
their  often vast na tur al wealth—land or  timber in the  tropics , say—borrowing 
enough money and stim ula ting  the right kinds of investment, the  economies of 
poor nations  would be pumped up to t he  po int where  they’d achieve  a  momentum 
of the ir own. For the countries of the  thi rd world, that  has usua lly meant court
ing mu ltinatio nal  corporations and big bankers  from abroad .

Under thi s scenario, of course , the las t thing you want to do is scare away 
investors . And th at ’s meant bankers and corp orate execu tives have  wielded 
the kind of political muscle over the  third  world th at  even the richest and 
stab les t governments find ha rd  to resis t. At a recent U.N. hea ring on mult i
national s, a Niger ian delegate put  i t like th is : “A poor country, sta rved for  for
eign exchange , overburdened  with  foreign debt  and struggling to implement a 
modest development program will, in the absence of alte rna tives, read ily enter 
into var ious agreements with mu ltinatio nal  corporat ions  on unequal terms, re
flecting its  weak bargaining position and  i ts desperate p urs uit  of a  modest rate of 
investment.”

Fine, some might  say, as long as it achieves the right resu lts. But  study af ter  
study  has shown tha t this  model of development has  actual ly widened  the  gap 
between the  world’s rich and poor and  has  made 40 to 60 pe rcen t of the ea rth ’s 
poor even poorer .

“The whole assumption th at  development is based on foreig n exchange is 
erroneous,” says Lenny Siegel of the Pacific Studies Center. It  leads to a kind 
of “dual isti c development,” in which a small urba n elite,  tied  into  the int er
nat ional ind ust ria l economy, can invest its newfound wealth in baubles  from 
abro ad while the rural  masses suffer.

This  has been the  case even in the  “economic miracle” countries like Brazil.  
Brazi l’s poor—the  overwhelming majori ty of the country ’s 120 million people— 
have been completely excluded  from  an un fair and ineffective development  
process.

Like ambitious businessmen everywhere, Brazilians  borrowed heavily, invited 
foreig n inves tment, recycled the ir earn ings , skimped on wages and  social pro
gram s and  watched as profi ts soare d—and  as they went  ever  deepe r into debt. 
Like a drag ging  anchor, Brazil’s fas t growing debt—at $52 billion already the 
biggest any developing country  has  ever amassed—is threat ening to stal l its 
drive to enter  the ranks of the  indust ria l powers. Although Paulo Noguie ra Neto, 
Braz il’s environm enta l min iste r claims th at  all tax  incentives to develop the



Amazon will be stopped, most analys ts say Brazil ’s m ilitary  government, backed into a corner by its enormous foreign debt, has no choice but to transform its two million square miles of Amazonian rainforest into a  source of quick cash.In Brazil and elsewhere the multinationals, say Richard Barne t and Ronald Muller, authors of Global Reach, of ten use scarce local capital for thei r operations, capital tha t otherwise could be available to local entrepreneurs or government development projects. During one three year period, U.S. manufacturing subsidiaries financed some 78 percent of their Latin  American investment locally ; tha t means only about 22 percent represented a transfer  of capital  from the rich world to the poor. Nevertheless, during those same years, out of every dollar of net profit the same companies made, 52 cents left the country.Another claim is tha t investment and trade  by multinationals can create jobs. But there’s substantia l evidence tha t foreign investment, along with unenlightened government policies, does jus t the opposite. The women of Java, for instance, used to hull thei r rice by hand until, in the early 70s, mechanical hul lers were imported from Japan . The landless women of the island lost 133 million work days and $50 million in income a year. Yet today Indonesian tariffs  stil l favor the import of capita l over the employment of labor.“That the developing countries cannot do without a modern sector,” writes  B. F. Schumacher, "parti cularly where they are  in direct contact with the  rich countries, is hardly open to doubt.” What’s needed, he goes on to say, are development policies in which access to the international economy is clearly secondary to satisfying  domestic needs.
Finally, afte r two and a half  “decades of development,” there’s an emerging consensus tha t poverty needs to be attacked directly. More than  600 million rur al people around the world—including 85 percent of the households in Java and 70 percent in Brazil—are either completely landless or lack secure access to land. In Latin America, 7 percent of the  landowners owned 93 percent of the arable land as of 1975, producing cash crops like sugar, bananas, tobacco and tea, largely for export to the affluent world. This system exists for one purpose— to bring the greatest profits to the largest  landowners. Land reform and millions of new rural jobs in small scale industr ies are  the only answers, ones that rich countries  via the multinational corporation with its expensive, labor saving technologies cannot possibly provide.
Neither, apparent ly, can our international aid agencies. The World Bank, various agencies of the United Nations, the regional banks like the Inte r American Bank and the Asian Development Bank, the U.S. Agency for International Development—they’ve all funded many counterproductive projects in the past. The World Bank, for one, has lavished money on indust rial, export oriented forest projects, at the expense of the kind of rura l forest management—village woodlots, labor intensive tree plantations, saw milling, furn iture  manufacture, small scale paper mills—tha t’s so sorely needed in tropical regions. The Agency for International Development, for another,  has funded enterprises like the Latin American Agribusiness Development Corporation (LAAD), made up of the Bank of America, Dow, Monsanto, Caterpil lar, Borden, Standard Brands and others. LAAD, among other things, is engaged in joint ventures with local companies involved in tropical catt le production.
There are some signs, though, tha t at least a couple of these agencies are star ting  to turn around. On paper, if nothing else, they’re beginning to show a belated commitment to the world’s rural poor.
What citizens of the affluent world should do to stop the destruction of tropical forests is make sure the tradi tiona l kind of financial and technical “aid” stops. It would also help if developed nations  could learn to control their  own corporations, to make them consider the consequences of the ir actions both a t home and abroad. Extra environmental safeguards on tropical forest concessions would help, even if guitars and tennis rackets were to cost more as a result. It would also be desirable, of course, for Americans to star t consuming l ess: eating less offtheTropi^s 8  a n d  U 8 m g  1688 W°° d ’ a m °n g  O th G r t h i n g s ’ C O uld  t a k e  s o m e  P r e s sure

,y o u  d o w n  t0  though, all the consumer boycotts in the worldwouldn t save the third  world’s forests. According to Erik  Eckholm, only a widely shared development process will. “In the end,” says Eckholm, “everything depends on the abili ties and intent ions in the thi rd world itse lf.” * S  epenasA first priority for developing countries is the setting aside of kev areas of rainforest.  Fortunately , scientists have already discovered a number of so called
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“Pleis tocene refuges” across the  trop ics, are as which are especia lly rich  biolog
ically. Fun ds gathered in well to do countries could help subsid ize any such 
conservation  scheme.

Light logging on large r t racts of rainfo res t, says Eckholm, could  complement the 
preserve system. Other areas, however, have  to be managed much more inte n
sively—as hardwood and  pulp planta tions,  for  ins tanc e—to meet the  world’s 
demands  f or pap er and  wood.

In  o the r economic spheres, the  kind of development t ha t fos ters self sufficiency, 
energy efficiency and appro priate  technology should  be tack led—bett er stoves, 
charcoal kilns and oth er wood burning technologies, for example, or be tte r yet  
solar or  oth er renewable energy technologies that  don’t consume wood at all. 
And one way to get around  the  tropical soils problem is agrofo restry,  a system 
in which trees and foods are intercropped,  producing  food and restorin g forest 
cover a t the same t ime.

Bu t any socially, economically and ecologically acceptable development process 
must also involve land reform. Th at,  says Eckholm,  “is the  stic kiest poli tical  
problem an d in th e long run  th e most cr itic al to saving  the  tro pical f orests.” Small 
scale agriculture  is very labor intensive,  and replacing the  e xport  orien ted cash 
crop system would both help abolish h unger by leading to increa sed domestic  food 
productio n on the trop ics’ most fer tile lands , and  also end the  need for  dubious 
government coloniza tion schemes frequently und ertake n ju st  to avoid confron t
ing the  need for land refo rm on established farm lands. And if the  United Sta tes  
were to encourage such efforts,  it  would put  us on the  right side of polit ical 
struggles in countrie s like  Indonesia, Gua tema la and  Braz il, considered among 
the  world’s most repressive  regimes.

“If  post  wa r exper ience  has  proved any thin g,” says  Eckholm, “it  is th at  
‘development’ is not a simple sanit ary  process of investing cap ita l o r introducing 
new technologies into  a country. It  is a messy, conflict ridden business.” The  
conflicts have already  sta rte d in many third  world  coun tries—El Salvador, Gua
temala, the  Philippines.

Violent  conflicts or not, anyone tru ly serious about elim inating  hunger, un
employment and  poverty—and  about saving the  wor ld’s t rop ical fore sts—has no 
choice but  to back efforts  tha t would pu t control  of n atur al  re sources in the hands 
of the larg est  number of people  fo r the gr eates t ecological good.
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[Na tional Geographic, May 1980] 

J ar !:  A B illio n Dollar  Gamble 
(By Loren McIntyre)

OR  JO AO  M EL O, th e le v ia th an  

appe ared with out warning .
A Brazilian boy ab out 10 or 11, Joao  

was fishing from his dugou t canoe in 
the Rio Jari  one April dayin 1978 when

it happened.
The J ari  is a  da rk tributary tha t splashes 

down from the remote Guia na Highla nds 
over many wate rfalls,  grows wide and deep, 
and merges into the north channel of the 
Amazon before tha t mighties t of rivers 
reaches the sea. This  is a la nd of pri meval 
forest, rife from root to c anopy with fecund 
plant s and  rapacious creatures.

At daybreak  the air trembles with bird 
songs like cellos and chimes played deep in a 
well. After midday heat has silenced the 
birds , cicadas assail the eardr ums with an 
unw aver ing high-pitc hed buzz. Toward 
evening awesome thunderstorms  shred 
leaves and limbs and  uproot aging trunks.

As he had canoed on and bathed  in the riv
er all his life, I suppose Joa o h ad an a lmost 
fetal awareness of the curre nts of the  J ari.  
He sensed tha t day a pulsing of air and w ater 
perh aps long before  you or I —riding in his 
canoe—w ould have felt the low-frequen cy 
thro b of a massive propeller drive n by a 
22,00 0-ho rsep ower mar ine diesel.

The boy looked up. Beyond an island in 
the river a silvery cluster  of towers loomed

above the forest crown and drew  toward 
him. I t was spooky, he later said to me.

Trail ing his fishline, Joao paddled  furi
ously for home—a stilt-legged hut on the 
shore. Big eyed and breathless, he told his 
mother , “A city is coming up the riv er!”

In tru th,  nothing  so immense had  ever 
entered the  m outh of the Amazon, realm of 
legendary  monsters. The hulk tha t startle d 
Joao weighed 66 million pound s and was 
draw n by one of the world’s most powerful 
seagoing tugs. From a plane it looked less 
like a  city in tow than  a  ti tan’s tool chest: a 
steel box two and a half football fields in 
length , open at the top, with equip men t 
standing  twenty stories high.

It was destined  to recover some of the 
sun’s energy fallen on the Amazon Basin in 
years gone by. The monster would consume 
2,0 00 tons of wood every day a nd render it 
into 55 megawatts  of electricity—eno ugh to 
supply  a  pape r-pulp mill and the now and 
future cities to arise along the Jari.

The  river bisects the 5,600 -squa re-mile 
prope rty of Jar i Florestal e Agropecuaria 
Ltd a., a priv ate company applying high 
technology to extract food and fiber from the 
Amazon Basin. One of J ari ’s bold experi
ments  is using a ircraft and advan ced meth 
ods to convert  floodplains into huge rice 
fields, growing food for Brazil and the 
world. More d arin g—and  far more contro-
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ver sia l—is the  cuttin g down of  luxu ria nt  na 
tive fore sts to plan t two  or three species of 

fas t-grow ing  tree s to be ha rve ste d fo r paper - 
pulp man ufac tur e. With 25 0,00 0 acre s al
rea dy unde r cultiv ati on , Jar i is t he wo rld ’s 

larg est  tr opica l t ree farm .
Critic s contend ' th at  the Ja ri pulpw ood 

plan tat ion s typ ify a mind less dri ve  to de 
stro y Brazi l’s gre at forests pri me val , wit h 
wo rldwid e repercu ssio ns. Ero sion  will clog 

str eam s, the y sa y, and  countless pl an ts,  a ni

ma ls, an d In dian s will die.
Some years  ago a pro min ent  Bra zili an 

scie ntis t pre dic ted  th at  the hylaea— the  
equat orial- rai n-for est ecosystem  of  the  

Am azo n B asin—w ould  be m ostly d est roy ed 
byA.D. 20 00  at the pre sent rate . Some sc ien
tis ts believe th at  abo ut 50 per cen t of  the 

heavy  r ain  in Am azonia  is gene rate d by the  

relea se of  mo istu re from the foliage of the  
for est  itself , and that the  loss of the  jun gle  
wo uld  caus e sha tte rin g chan ges of c limate.

Othe rs m ain tain  th at  the gree nho use  ef
fec t of  inc rea sin g atm osp her ic ca rbon  d iox
ide from  b ur nin g fores ts an d fossil fuels wi ll 
rais e tem pe rat ur es , melt polar  ice, an d the  

ocea ns t he n will  in un date ma jor  cities.
For ten years , wit h such dire  pre dic tion s 

in mind, I have  bee n wat chi ng the  J ar i ex
pe rim ent an d disc ussi ng it wit h ecologists. 

Th e ar riv al of  Ja ri ’s f abu lous  factory’ was a 

high p oin t of  my e xperi ence .
Six days lat er  came  another. Fly ing  above  

the  Atlan tic  Oc ean, a pilo t and  I sighted  a 
sma ll s ilver rec tan gle  dr aw n by a tug w ith a 
bro wn  Am azo n tide  in its teet h. It  w as an

othe r 66 -m ill ion -po und t rea sur e ches t—th is 
one co nta ini ng  the pulp mill.

At  a cost  of 26 9 mill ion dol lars , the se two 

mas sive  in du str ial  complexes—p ow er pl an t 

an d pu lp mill— ha d bee n asse mbled in Ja 
pa n and tow ed for three mo nths across  th e 
Ph ilip pin e Sea an d the  In dian  Ocean, 
arou nd  Afr ica , an d acro ss the Atl ant ic to 

South  Ame rica (m ap , pag e 6 88) .
Th ey  en ter ed  a bas in at  the  jun gle ’s edge. 

Th ere ma chi ne shop s, warehous es, che mi
cal plan ts,  an d a saw mil l stood wa itin g at 

the  te rm inu s of a rail roa d a nd 2, 80 0 miles of 
roa ds lea din g int o Ja ri fores ts. Th e bas in 

wa s dik ed a nd  mo re w ate r was p um ped  in to 
lift  bo th vessels  a bov e the  rive r. Th en  they 

were alig ned  on top  of 3, 70 0 rot -re sis tan t 

_w ooden  pili ngs , lowered  into  pla ce, and

cou pled w ith  cat wa lks  and  tub ing . Whe n all 
the  wa ter had bee n drain ed , the  hul ls were 

cu t open an d con nec ted  by conv eyor  belts 

an d pip ing  to the  sh ore  in stal lati ons .
In 197 9 the  bigges t factory eve r to cross 

the  sea, now fully lan d bas ed, fire d its boil

ers , an d all the  my riad pieces thr ou gh ou t 

Ja ri  be gan  to  move  to get her .

Enterprise Provides for 30,000

Today  the mill pro duc es alm ost  750  tons 

of blea ched kra ft pu lp from plan tatio n for
ests  every’ 24 h our s. “At d ocksi de, ” said Jack 

Trescot, the n m anag er a t Ja ri,  “ th at ’s wor th 

more  th an  $3 00 ,0 00  a day— eno ugh  to cov er 
the  cost of fellin g nat ive  forest,  pla nting 

pu lp tr ees , a nd  pro vid ing  for the  30 ,0 00  peo
ple w ho al rea dy  live  off  this op er at ion. ”

H al f these  peo ple— staffers, tech nici ans , 
serv ice p ers onn el, and famil ies— live in new 
com pany town s. All bu t sixty ar e B razi lian s. 

Th e fore igners  are  a Uni ted  Na tio ns—  
Ca na dian s, Ja pa ne se , Finn s, Peruv ian s, 
Indo ne sia ns , A me ricans , a nd  Argen tini ans , 

to na me  a few. La rgest tow n is the  he ad
qu ar te rs , Mo nte  Do ura do, th irt y miles 

up riv er  from  Jo ao ’s shores ide hut. Lu mb er

me n, ra ilroade rs,  scie ntis ts, an d ma nage
me nt peop le wo rk in and  ou t of  has tily  bui lt 
offices dustv  wi th the  tra ffic  of 7 00  vehicles.

Th e pul p fac tory lies ab ou t 15 miles 

down str eam  at  the  ind ust ria l site nam ed 
M un gu ba , whic h didn ’t exis t whe n I first  vis

ited  Ja ri  a de cade ago. Ne ither di d Bei rad ao 

(Big  Plac e Alon gsid e), a typical boo mto wn  
spr outin g on s tilts  alon g the  sho re a cros s the 
river from M onte D ourad o (pa ge 708 ). Beir
ada o is not sup erv ised  by the  com pan y bu t 

by th e A ma pa  ter rito ria l gover nm ent .
Few p eople— except  hor des  of ch ildr en—  

thi nk  of  Beiradao  as hom e. Bu t seve ral 
tho usan d boat mig ran ts dr in k,  dan ce, 
wo rk,  pray , buy , sell, an d cat ch a win k 

ther e. Some Jar i t ech nic ian s, wit h an itch to 
dri nk  cacha^a  (Br azilia n fir ew ate r) and  do 
wh at th ey please of  an even ing, live  in Beira

dao.  On e expla ine d, “I’m from  Rio; I  c an’t 
sta nd  the  sod a-p op surro undin gs of  Mo nte 

Do ura do. I t’s too an tise pti c . . . exce pt 
when yo u’re sick, and the n of course you ’re 

glad th at  health  car e comes wi th the  jo b. ”
Beiradao  has  no autom obi les or roads; i t is 

tied to  Mon te D ourad o by 2 4-ho ur  umbilica l 

traff ic of  mo torboa ts a nd  can oes .
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Thre e or four  thous and Jar i inhab itant s 
live in jungle cam ps, sleeping in hammocks. 
Laborers recru ited from river banks and 
arid lands in northe aste rn B razil, they clear 
underbr ush with  machetes, and are taug ht 
to fell trees with chain saws (page 70S) and 
even to o perate hea vy machinery.

“My cont ract is for three months,” said 
one with  a  gesture to show how he’d signed 
with a thumbprin t. “When I get paid off 
[perhaps  $3 00 ], I’ll rejoin my family in Ma- 
ranh ao Sta te. ” He used to make a living 
there hun ting  wildfowl by canoe.

“Few ship o ver,” said  Don Hoppe , a Jari  
forester. “ Labor is scarce because other proj 
ects south of the Amazon— railroa ds, iron 
mines, dams — draw  workers away. The 
turn over rate of 200 perce nt a  year for con
tra ct labor is horrendously costly .”

Don and  his wife, Heidi, both former 
membe rs of the  Peace Corps,  help me find 
my w ay around  a  Ja ri profoundly changed 
from vis it to visit.

On each visit  I have met th e la test direc
tor; I  know eight of the more than  twenty  
who have he aded thi s project since its begin
ning 13 years ago. I  quoted one in a Nation 
al  G eogra phic  article on the Amazon 
River. “This  pro jec t,” he said, “may cost 
100 million dollars before it tur ns a  nickel.” 
Five years  la ter I repor ted tha t 500 million 
dollars h ad be en sunk in to Jar i (see issues of 
October 1972 and  November  1977). Now 
the total appr oaches a billion dollars—but  at 
least some nickels a re being turned.

A Man in Tune With A.D. 2000
By now Jari  may be the biggest one-man 

priva te-de velo pmen t project on  ear th. And 
one of the leas t understood.

Stories a ppe ar in the U. S. and Brazilian 
press abou t Ja ri’s priva te army (there  is 
none), enslav ing Ind ians  (there are no tribes 
or slaves on the property), and U. S. plans to 
populate Jar i wi th “excess Negroes. ” I think 
such flights of imagination  spring from Jari ’s 
inaccessibili ty to repor ters, both Brazilian 
and foreign, an d fr ustrated  fascination with 
Ja ri’s sole owne r and opera tor, a priv ate per
son who avoids inte rviews.

Daniel Keith Ludw ig—D. K. to his in ti
mates—was born  Jun e 24, 1897, in South 
Hav en, Michigan  (pag e 701). Slim, with an 
alert  eye and a  full head of hair, he swims an

hour a  day to allevia te an old back  a ilment 
caused by  a shipboa rd explosion. (Jog ging is 
stup id, he says; it jars the spine.) He is tech
nologically orien ted toward the year  2000, 
and  I thin k he e xpects to get th ere, so long 
range a re his  interes ts.

Ludw ig bought Jar i when he was 70 for 
three  million dollars,  and has enjoyed 
Brazil ian federal government su ppor t from 
the beginning.  The  fact  tha t he has spent an 
average of  $18 0,0 00  a day  on the project for 
the past  13 years  gives some idea of his 
wealth and  the immensity of his commit
ment to Jari . Since Ludwig has no children, 
he pla ns to bequeath J ar i’s eventual profits 
to cancer research.

Ludw ig star ted  a shipping business a t age 
9 by salvag ing a sunken boat. Forty years 
late r he was pionee ring supe rtankers and 
adva ncin g sup erta nke r technology. “Be
sides sh ippi ng,” said Elme r Hann, onetime 
head of Ludwig’s s upe rtan ker shipy ard in 
Jap an  an d la ter  a d irector of  Jari, “he’s into 
mining, ranch ing, housing . . .  oh, all sorts 
of inves tments in 15 countries . He got there 
by thinking  twe nty years ahea d.”

“I believe you must  have luck in the 
world,” the man known to be one of the 
richest in the world  told me. He was chatt ing 
over lunch in his Beverly Hills home about 
his good fortun e in the choice of a power 
pla nt for Jari.

“After several atte mpts we came up with 
a wood-burning  pla nt t ha t’s a lulu! We save 
eight or ten million d ollars a year by burning 
a resource  that’s replenished every day by 
solar energy. Brazil is sho rt on fossil fuels; 
we could never get enough oil there to keep 
going. Pulp and pape r use lots of energy; few 
indus tries in  the U .S.A.  use more."

Ludw ig said he never rolls dice bu t tha t 
Jar i is an exciting crap game, biggest in his 
career.  “Back in the fifties I thou ght of float
ing a  factory on a barge to an undeveloped 
region—such as a desalinization pla nt to 
make fresh wat er for an Arabian seaport . 
And I figured the world-co mmunications 
explosion would cause a paper shortage by 
the 1980s. So twenty years ago I sent experts 
to search out fast-gro wing pulpwood trees. 
We hit on melina [Cme lina arbo rca], an 
Asian tree. It grew like crazy in Niger ia 
and P an am a.”

To pu t all of these ideas togeth er and
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become a major  producer  of food and fiber 
by the 1980s, Ludwig needed a piece of 
tropical  forest and a floodplain, with access 
to the sea. H e found Jar i.

Only a few mixed-blood descendants  of 
Indians,  Portuguese colonists, and Negro 
slaves lived along this stretch of the  Jari  in 
those days. For centuries they  had extra cted 
Brazil nuts and rubb er from the n ative j un 
gle, ruled  by a succession of petty dic tators. 
The  last of these, Col. Jose Julio de An
drad e, sold out in 1948 to Jari  Commerce 
and  Navigation Company, a small Por tu
guese trad ing firm tha t harves ted Brazil 
nuts  and raised some cattle an d water buffa
lo. In 1967 Jar i was acquir ed by Universe 
Tankships In c. , a Ludwig company. 

Pe rsi ste nc e Pays Off

I wondered at Ludw ig’s auda city years 
ago when I first met Clayton  Posey, the 
knowledgeable forester who has supervised 
Jar i’s planta tions  from the beginning. Posey 
radiated confidence then, but  seemed to 
have  little idea whether, when, where, or 
how his melina groves, first  planted in 1969, 
would be processed into paper . Hen ry Ford 
attem pted  to raise rubber trees  in the Ama
zon Basin. Starting in 1927,  Ford sa nk mil
lions into developing plan tatio ns almos t as 
big as Jari . He gave up  in 1945.

Not  Ludwig. When melina languished on 
sandy  soil, he switched to Caribbea n pine on 
a thir d of Jar i’s planta tions.

A constant threat is damage  from leaf
cutting ants  and  other  plagues tha t might 
touch only a species here and there  in the  het
erogeneous native forest but  conceivably 
could wipe out his entire monoculture.

“Caterpi llars  did eat up a few acres of 
leaves one yea r,” Posey told me, “but a 
virus —a natu ral disease—luckily destroyed 
them in tu rn. In additio n, our experim ents 
in cloning, prunin g, fertilizing, and pest 
control are  now paying off.”

Ron Woessner, in charge of forestry  re
search at  Jari, showed me a seed of Eucaly p
tus deglupta as thin as a hair. “Would you 
believe it will grow to 18 feet high and  3 
inches in diam eter in 12 m onths ? This euc a
lyptus may feed the power pla nt when we no 
longer cut native forest.”

How do ecologists feel about convert ing 
jungle into t ree farm s?

“Frus trat ed,” an swered one of the Ama
zon’s leading plan t taxonomists, Dr. Joao 
Mur ^a Pires, a B razilian. In his laboratory 
at the famous Goeldi Museum in Belem— 
the skyscraper city at  the mouth  of the Ama
zon—he expressed a m ajor concern of most 
tropical -forest specialists I  consulted.

“We don ’t even know  wha t we are de
stroy ing,” he said. “We’ve identified less 
than  half the species of the hylaea, an in
credibly complex ecosystem tha t took mil
lions of years to evolve. Perhaps some 
medical or nutritio nal keys to man’s survival 
are hidden  in tha t still mysterious gene pool, 
which is being ob literated bit by bit. I wish 
Amazon development might be slowed until 
we understand  the ecology well enough to 

plan wisely.”
As to Ja ri ’s own ju ngle , Manag er of For

estry Op erations Joh an Zweede advised me 
tha t more t han  hal f of Ludwig’s three a nd a 
half million acres will be kep t virginal. As of 
mid-1980 , he said, only 6 percent of Ja ri’s 
native forest will have  bee n cleared and re
planted. “We expect to  clear 10,00 0 acres a 
yea r,” he went on , “until 500 ,00 0 acres are 
und er tree culti vat ion .”

I asked Clayton Posey whether melina 
forests produc e as much of the oxygen we 
breat he as the original jungle.  “Definitely 
more,” he replied. “Young forests render  
more oxygen than  they absorb. Old forests 
are essentially steady state . Decomposition 
on the forest floor uses up almost as much 
oxygen as the lofty biomass releases. I dou bt 
tha t the Amazon forest supplies much atmo 
spheric oxygen. Science now tends to credit 
the oceans as  the ma in supp ly.”

Ludwig presses ha rd for full use of native 
forest. Joha n Zweede told  me: “First we fell 
and extra ct good lum ber  trees. We utilize 
more tha n forty species at Ja ri for buildings 
and manu facture. But less than  a dozen 
hardwoods are accepted abroad . If we can 
induce foreign buyers  to order other Ama
zon hardwood s, all Brazil might profit. ”

Fuel is one of Amazonia ’s main forest 
resources, for wood will burn  regardless of 
color, hardn ess, or size. “Many Jar i species 
are useful only to fuel ou r power  plan t.”

I interv iewed  the govern ment official 
responsible for forest u tilizat ion a t Jari. Dr. 
Clara Pandolfo, a widely respected auth or
ity on Amazon
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devel opme nt,  is di re ctor  general  of  the  
De pa rtm en t of  Nat ur al  Resourc es for the  
all- pow erf ul su da m : Su perin ten denc y for 
De vel opme nt of A ma zon ia.  A cheerfu l, ar 
ticula te B raz ilian , D r. Pando lfo  receiv ed m e 
in h er s pac iou s offices in Belem .

“We follow  Ja ri ’s wood-fue l exper iment 
closely ,” she be gan , “con sid ering th at  Brazil  
alr eady  has  wa ste d b illi ons  of do llar s’ worth 
of wo od an d tril lion s o f B tu ’s by ind isc rim i
na te bu rning, while  the  cost of  oil imports  is 
rui nin g o ur  eco nomy .”

I ask ed Dr . Pa nd olfo’s opi nio n on the  
va lue  of  L ud wi g’s p ine , me lina, and eu ca 
lyp tus  pl an tat ion s.

“I hav e few qu alms ab ou t trans form ing  
jun gle  i nto  m onocult ure tree crop s. Ja ri  i n
volves  o nly  a  f rac tio n of  one  perce nt of  the  
regio n un de r my supervi sio n. And  it is the  
most inno vativ e of all cu rre nt  pro jec ts—  
some of which a re frightfu l.

“I t w on ’t be tri ed  on  a  la rger scale until it 
pro ves  via ble . I h ope  Ja ri  lea ds to the pl an t
ing of  trees  on m illions of  acres  of sav an na  in 
ce ntral  B ra zi l.”

A l ead ing  Am azo n ecologis t, Dr.  Ro bert 
J.  A. Go od lan d, agr ees.  Co -autho r o f Ama
zon Ju ngl e: Gre en Hel l to Re d De ser t?, Dr. 
Go odlan d points out th at  to check  leac hing  
of  nu tri en ts from  the soil , it is i mpo rta nt  to 
ma in tai n the fore st ca nopy. He belie ves me
lin a d oes th at  be tte r t ha n an nu al  cr ops . Dr . 
Go odl and  also rat es  tre e pla ntati on s well 
abo ve the ub iquit ou s cow pa stu res  of  Am a
zonia, whi ch he bel iev es are  poss ibly  the  
wo rst  eco nomi c an d biol ogical tra de -off f or 
the  ori gina l fo res t.

Shipboard Logs Sprout L eaves
Mo st Am azon fore st nu tri en ts are  h eld in 

the  biomas s o f le af, lim b, and roo ts, Joha n 
Zweede tol d m e. “Th ese ma y be  re tur ne d to 
oth erw ise  d efic ien t soil by  o xid ation , eith er 
by bu rning  o r by ro tti ng , whi ch is a long er 
proc ess. Th e ashes  are f ert iliz er w ort h a bo ut 
$2 75  an acre. When wa rm  rains come  ea rly 
in the  year,  we pl an t seedlin gs in the  ash- 
covered  so il.”

In  197 6, bef ore the  pu lp  mill wa s built,  
Ludw ig shi pped 13 ,000  tons  o f Ja ri  mel ina  
to F inl and to  m ake  into p ul p,  th en pa pe r, as 
a t est  of its quali ty.

“Cr oss ing t he  E quat or, ” Jo ha n sai d, “the  
dec kload of tree  trun ks  spr outed  leaves.

Hu nd re ds  of  Finn s c ame d ow n to the  doc ks 
to see the  Am azo n ship  deck ed wi th gre en
ery. Lo ngsho rem en refu sed to u nlo ad it  unt il 
the  car go wa s in spe cte d for sn ake s. Fin ally, 
paper s ma de of me lin a were  tried  all over 
Eu rop e and fou nd go od.”

By t hat  t ime , D. K. Lu dw ig ha d set up  a  
wo rldwide system s ap proach  for  his Am a
zon p roj ect. T he  Japa ne se  red esig ned  a pu lp 
mill to t uc k i nto a hul l b ui lt as c are ful ly a s a  
ship . T he y fille d it w ith  ma chine ry from E u

rop e, Asi a, and t he  U. S. Co mp on ents w ere  
ma nu factu red in 20  dif fer en t Jap an ese  
shop s, an d tra ns po rte d to Ku re,  where  
cra nes  ca pa ble  of  liftin g 1,20 0 ton s d ropped 
the m int o p lace.

Th e powe r pl an t and pu lp mill were as 
sem bled  in less th an  a y ear . H ad  they been  
bu ilt  from  scr atc h in the  Am azo n jun gle , 
tim e an d cost wo uld  ha ve  soa red  beyon d th e 
lim its of pra cti ca l pla nning . Th e imp lica 
tions ar e signific ant for ot her remo te a nd d e
veloping a rea s, whi ch could or de r in trica te,  
high -cos t p lants a nd  have  th em  tr an sp or ted 
in, bot h on time  an d wi thin  their budge ts.

I had sup pos ed th at  cram mi ng  acres of 
pul p mill an d 55 meg aw att s of  powe r plan t 
into  steel hul ls wo uld  crea te a bedlam  of hea t 
and  noise. Cecil  M ac Do nald,  gen era l man 
ager, took me on an  all- day  wa lk through 
M un gu ba , site o f the  comp lex.

“As you see, i t’s cooler inside th an  out , ” he 
said.  “I t’s clean,  the  noise level  is no rm al, 
and  th ere’s lots of  free  spa ce, as in a well 
desi gned  kitc hen . Th e plan t obs erv es the  
latest  U. S. spe cifications  fo r p oll uti on  co n
trol.  You’ll find  do lph ins  sportin g ne ar  the  
effluvium o ut pu t in  th e r iv er .”

Few technicians  were on du ty.  Mo st of 
the  pl an t opera tes  aut om ati ca lly , m oni tore d 
from  ai r-c ondit ion ed control cen ters.

Th e dis cov ery o f hig h-g rad e k aolin , a  fine 
whi te clay  us ed to coa t p ap er  w ith  the  gloss 
nec essary  in color  pr int ing , as well  as for 
cer am ics , cosm etics, and  medic ine s, was 
an othe r o f Lud wi g’s lucky  b rea ks.  A k aolin 
mill alongs ide  the  pu lp plan t at  Mun gu ba  
alr ea dy  pro duces  19 0,00 0 ton s a ye ar  from 
reserv es un derly ing  J ar i prop ert y, both for 
expo rt and for  Brazi lian mark ets . No w, 
exp ans ion  pl an ning  inc ludes a possibi lity  
of  a pa pe r p la nt  tow ed from  Ja pa n.

Th e tr ac t als o inclu des  half a mil lion  acres 
of tree less  Am azo n floo dpl ain  sui tab le for

66-326  0 -  81 -  24



358

growing  rice (pages 710-11). At Jari one day 
Ludwig told me: “By the mid-eighties I ex
pect to help provide Brazil with rice enough 
to exp ort .”

Mar vin Ragland, the Louisianian  in 
charge of J ar i’s rice program, outlined the 
project. “We doctored up the vdrzea—flood- 
plain— with canals and dikes and pumps,” 
he said. “We sow by p lane and harves t by 
machine,  nett ing two crops a  year, four tons 
an acre , high by world s tan dar ds.”

Ragland’s assista nt, my old friend Han 
Steenme ijer, a Dutchm an from Indonesia , 
showed me the 10,0 00 acres now under cul
tiva tion—a vast extension of the single 
experim ental padd y we had photographed 
from the air in 1972. Today’s goal is 35,000  
acres,  producing 140 ,000  tons of rice a year.

Crist ovao  Lins, a young Brazilian in 
charge  of livestock for Jar i consumption, 
breed s cattle that  graze in the upland pine : 
plantatio ns. “Jari is short of woodsmen for 
cutt ing back second-growth jungle tha t 
chokes out the pine,” he said. “My cattle 
tram ple the weeds and feed on grasses sown 
amon g the pine s.”

Cristovao  led me along Jar i’s swampy  
Amazon shore, where cowboys in canoes 
herd  nearly 6,0 00 water buffalo. Milkers 
know  cows by name., and buffalo respond 
indiv idual ly when called. Cristovao said, 
“Few bugs bother them. They eat almost 
anything green, grow bigger and faster th an 
cattle,  and th eir milk yields 9 percent butter - 
fa t.” It  tasted delicious.

Environmentalis ts Assail Project

Contr overs y about  Amazon development 
continues to flame. Three Brazilian con
gressional groups  investigated Ja ri in 1979, 
the “I nter national Year of the Amazon” de
clared  by the government. The slogan “Save 
the Am azon, Save the World” caught on. In  
July,  5,0 00  scientists convened in north
easte rn Brazil to debate “dilemma s of scien
tific prod uction in Brazil .” They  shouted 
down  the J ari spokesman.

Daniel Keith Ludwig says he is somewhat 
puzzled by charges that  he is wrecking the 
enviro nment. As a man born in the 19th cen
tury, who has been a leader in Americ a’s 
technological revolution in the 20th, and 
who foresees a world of hunge r and want in 
the 21st,  he

says tha t “only numbskulls would censure 
our  use of .03 percen t of the Amazon Basin 
to provide food and  fiber for the fut ure .”

Ludwi g disputes the  phras e “surprisingly 
fragile ecosystem,” which is frequently ap
plied to descr iptions of the Amazon jungle. 
He has always believed (along, perhap s, 
with  many inha bitants of the region) the old 
saw tha t goes: “While you’re clearing the 
jungle from your door, it’s coming in the 
window s.” “Hell’s bells,” he says, “I spend 
five million dollars a year jus t to whack 
down the wild growth tha t springs up 
among  our planted tr ees!”

Th at g reat  spectacle by the river, the Jari 
pow er plan t, may lose some of its appetite 
for wood before it consumes even a n infini
tesimal fraction of the Amazon forest. Why?

“The  Brazilian Government has just  
verba lly appro ved a thousand-m egawa tt 
dam on the Jar i,” D. K. Ludwig confided to 
me. “When it is in operation, it  will produce 
clean energy for us . . . hydroelectric ..  . 
cheapest thing in the world once the steep 
building costs are paid  off.” Once again, I 
thought, tha t Lud wig luck!

The dam will rise upstream from Ja ri’s 
Santo Antonio water fall and will not sub
merge tha t natur al park . Nowhere in the 
Amazon Basin have I discovered a  lovelier 
place to photograph flowers, to shower un
der cascades  springing out of black cliffs, to 
dive in to wa ters p ure enough to drink.

Tree  Crop Replaces Jungle
Recently in a splendid pine plantatio n on 

a hill not far from Monte Dourado, I walked 
through even ranks of trees and paused to 
rest on a mossy log. It was the charre d and 
rotting tr unk  of a fallen giant of the “natural  
fores t,” as the jungle  thereabouts is some
times called. By implication, then, the pine 
forest is “un natura l.” And indeed this forest 
seemed to be, for no snakes lurked beneath 
the log, no birds sang in the branches, and  no 
insects buzzed in the still air.

The  rite of death and renewal of life of the 
rain  forest here—after millions of years— 
had  burned into oblivion. A thick carpet of 
long brown needles covered the sand y soil 
and  inhibited emergence of all bu t the most 
persistent of  the vanq uished  vegetation.

I was sitting amid Ludwig’s orderly trees, 
a crop spreading row on row. Soon woods-
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men  would  lo p them  do wn , bu rn  th e b rush, 
an d ret urn  in the  rain to stick  into the  sand  
an d ashe s wh atev er  su per see dling had  jus t 
bee n clone d at  th e J ari  nur sery. I fe lt fr ee o f 
the  appreh ensio n one sometim es feels in the 
oppre ssiv e tropic al rain  fore st, yet  I missed 
the  sa vag ery.

I had  to recognize, tho ug h, th at  harvest s 
of pu lp tree s like these ma ke possible the 
publi ca tio n of the  wo rds  I writ e an d you 
rea d. Bla me  Joh an n Gu tenb erg  an d his

pr int ing  pres s, if you  mu st. Th e disapp ear
ance of  broa d b elts  of the ag e-ol d Jari ju ngle 
and  the  hu rri ed  life cycle of  the  new pulp fo r
est are  c ons equ ences of t he inf orm ation ex
plosion, o f tod ay ’s wo rld  de ma nd  for p ap er,  
an d of  one m an ’s schem e for m eet ing  tha t de
ma nd  on into  th e 21 st c ent ury .

By the n pe rh ap s we’ll kno w the  win 
ners—an d lose rs— of D. K. Lu dw ig’s big 
gest gam ble , an d the  continui ng deb ate  it 
has  ins pired.
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Once-Lus h  H aiti  Close to D isaster—Agriculturally  Based 
E conomy I s Crumbling 

(By Leonard Greenwood)

PORT-AU-PRINCE, Haiti—Along the road leading north to Gonaives, old 
women stoop beside sacks of charcoal, waiting for buyers.

The road crosses a flat, sun-baked plain. Stark  mountains rise miles away to 
the east.

What used to be a lush Caribbean country has been str ipped of it s foliage. The 
Haitians are literal ly burning th eir future . Forests  have been felled for charcoal, 
and now not much remains for th at use.

The hills around Gonaives are bare of all but thorn bushes, the topsoil long ago 
having been carried  away by erosion th at foliage once held in check.

And thorn bushes make poor charcoal.
An old woman in a faded red cotton dress watched anxiously as a visitor 

examines her charcoal, snapping the thin twigs.
“I’m sorry, sir,” she said, struggling with seldon-used French words (she 

usually speaks Creole), “but tha t is all tha t is left in this region.”
All over Haiti,  once known as the “Pearl  of the Antilles,” destruction  of the 

land is going on a t an ever-accelerating pace.
Before the slave uprising tha t freed th is land from it s French masters  in 1804, 

Hait i accounted for 40 percent of France’s foreign trade. A small country the size 
of Maryland, it had great plantat ions tha t produced sugar  cane and a wealth 
of fruits.

Today the plantat ions are gone, broken up by successive generations into plots 
of diminishing size until today the average farm consists of just  two acres and 
supports four or five people.

The ruins  of the plantation houses are surrounded by rocky, worn-out holdings 
where listless peasants struggle to raise enough food to keep their hungry children 
alive.

There is less land under ir rigation now than there was two centuries  ago.
And the last of the forests are being devoured.
Only 10 years ago, 12 percent of Hai ti was still covered by trees. Since then, 

a third  of those  trees have been destroyed, the wood used for fuel and the land, 
suitable or not, planted in crops in a desperate attempt to relieve the pressures 
caused by growing numbers of starving people.

Charcoal provides 85 percent of Haiti’s energy needs, and while the trees last, 
hundreds of thousands of peasants will augment their  meager incomes by making 
charcoal.

“As the population has boomed, people have moved far the r and far ther up 
the hillsides, cutting the forests and denuding the land,” A1 Furman, director of 
the U.S. aid program here, told a recent visitor.

“The resu lt is widespread erosion. Erosion is litera lly washing away the 
agric ultural base in Hait i.”

The state of the land is a symbol of what  has happened to Hai ti politically 
and economically in the last  175 years. Generations of tyrants have exploited 
the country and  its people, repressing them and  robbing them.

Haiti, whose people remember with pride tha t their  country was the second 
nation in the Western Hemisphere to win independence by fighting for it, today 
finds itself  in the humiliating position of being the poorest country in the 
hemisphere and one of the poorest on earth.

Since independence, the population has  increased tenfold. In this country there 
has been a steady decline in rural living standards and today nearly four out 
of five rural Haitians live below the poverty line.

(360)
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In a country tha t Is expected to remain heavily rural for a t least the remainder of this century, the outlook is bleak.
A recent report by the U.S. Agency for Inte rnational  Development says the main cause of Hait i’s poverty is low agricu ltural production.
“Hai tian  agricu lture is increasingly unable to feed its growing population and the government has been forced to import more and more food to prevent widespread suffering,” the report says.
An examination of Haiti’s agriculture reveals a picture  of disinteg ration:Coffee is the most important crop, the major source of income for 1.5 million people, or a quar ter of the population. Booming world coffee prices have helped to keep the economy from sinking, but exports are declining.
Hai ti used to export huge quantities of sugar and bananas. Today it does not send a single banana abroad and sugar has to be imported in grea ter quanti ties each year.
Sisal producers are losing markets to Mexico, Brazil and Eas t Africa.Rice is a staple food in Haiti  but the country is far from self-sufficient.“In 1978, African swine fever hit  the country, causing $20 million to $30 million in losses. It struck hardest at  the rural poor, who tradi tionally use pigs a s a form of mobile savings.
Hai ti has almost no mineral resources. There is a bauxite mine nea r Port-au- Prince, the  capital, but  it is close to being mined out.
“Even the sea has been fished out,” an observer said.
The country is regularly beset by drought, floods and hurricanes, and the Hait ian peasant, undernourished, sick and illiterate, reels under the blows.As drought followed last year’s Hurricane David, the peasants of the worst- afflicted areas migrated to Port-au-Prince and other towns.
Those who could scrape together the money joined the “boat people” in what has become Ha iti’s most famous export—human beings.
Emigration is an old safety valve for Haiti, a way out during economic disas ters or political repression. For generations, Haitians have left in waves. There a re probably 100,000 Haitians in Cuba and thousands more in the Dominican Republic, which shares  the island of Hispaniola with Haiti.And there are large and growing exile colonies in Miami, New York, Mexico, Paris, Montreal, the Bahamas and Caracas, Venezuela. Great numbers left during the 15 years under the  tyr ant  Francois (Papa Doc) Duvalier, who brought death, torture, repression and economic stagnation to Haiti.
Some experts calculate tha t during his reign 40,000 people disappeared. When Duvalier died in 1972, almost nothing had been done for the country for 15 years.A black man, he had broken up the old administration of mixed-race Haitians, eliminating from government service the people who had run the country for generations. Even the few roads, built by U.S. Marines who occupied Haiti from 1915 to 1934, were falling apart.
During the worst years of Duvalie r’s regime, Western nations  that  had been providing financing and technical aid withdrew. After his death, they returned.Today $75 million a year is being poured into Hai ti in aid from all over the world, including the United States, the World Bank, the Inter-American Development Bank, France, West Germany, Canada and Belgium.U.S. aid this year will amount to $25 million in commodities, equipment and services. I t is the  third  largest  aid  program in the Western Hemisphere.The U.S. program is aimed basically at  agricultural developments—conservation and upgrading the land—and public health and nutri tion in rura l areas.Together, the aid-giving countries have formed a commission with the Hait ian government to adminis ter the development programs but, according to foreign experts  who take par t in it, the old ways die hard , and the government is often passive. The donor nations have had to make i t clear regularly tha t Hait i has to make a stronger commitment to development if the aid programs are to be continued and expanded.
Today Ha iti is run by Jean-Claude Duvalier, 28. the son of F rancois Duvalier. Known as Baby Doc, young Duval ier was proclaimed president for life the day after his fa ther died.
Since then he has ruled in what some people here describe as an “African tribal” manner, holding personal consultations with many of his people. There is a Cabinet and there Is a legislature, but Duvalier  is clearly in charge. He has the support of the army and the police and he trea ts them well to keep them loyal.
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Poli tica l repression  has eased under young Duval ier. There are  repo rted to 
be only a han dfu l of political prisoners in jail . There are still reports  of some 
tor ture, but  it  is not systematic, as it  w as in the  1960s.

By las t year , two polit ical partie s had been formed. For the  n atio nal  elections 
in Feb rua ry more than 300 c and idates registe red for 58 seats.

But then  came a crackdown. By coercion and corruption , the government 
whittle d down the  number  of candidates to the point  where almo st all of them 
were  pro-D uvalie r. As a consequence, the  leg isla ture  th at  was  elected is ex
tremely docile.

“Fo r a time af te r Jean -Cla ude took power things improved,  bu t the re has 
been a deterio ration since las t yea r,” said Gregoire Eugene, lead er of the Social 
Chris tian Pa rty . “There has  been a very tense  mood since August, when opposi
tion  leader Sylvio Claude was arre sted . People who were  powerful und er Papa  
Doc are  coming back into office.”

Eugene adm its that  the opposition parties  have  few members, but,  he said, 
they include most of the  coun try’s intel lec tua ls a nd teachers.

Las t November, Gera rd Gourges, head  of Hai ti’s Human Righ ts Commission, 
scheduled a lec ture  on human rights. It  drew an enormous crowd and 60 thugs 
armed with  batons moved in  to brea k it  up. Gourges and  his wife were  among 
those who were beaten.  Ha iti apologized to four countries,  including the  United 
States,  whose d iplomats were also  beaten .

Many people believe tha t th e thugs acted with government approval.
“I t was like an action of the  Gestapo,” Gourges said.
A new press law was introduced las t year , proh ibit ing a long lis t of activ ities  

inclu ding “speaking ill of the  dead .” This was seen as a move to stop critic ism 
of the lat e pres iden t. The law has  been libera lized,  but it  sti ll requ ires news
papers to submit a rtic les to the government 72 hours  before  publication.

“Genera lly, the  government did not repeat  the bru tal ity  of the Papa Doc years, 
but  it  ha s no t in stitutio nal ized changes th at  will provide any  guar ant ee that  those 
days cannot come back,” a fore ign d iplom at said.

“Ha iti  sti ll has  a pres iden t for  life. It  sti ll has a rubber-s tamp  legis lature. 
And when the  legislature  adjour ns each yea r from September to April  constitu 
tional g uar ant ees  are suspended and  complete power i s le ft officially in the hands 
of the  pre sident .”

Although Hait i has  a long way to go before  it looks even remotely democratic , 
the  improvements have  brought privat e investment back to Haiti.  In the  las t 
five o r six yea rs labor- intensive ligh t ind ust ries have created  40,000 new jobs, 
mainly in Port -au-Prince. They tur n out  a wide range  of goods, from 98 percent  
of the world’s baseballs to e lect rica l components.

It  is  only a drop in the bucket in term s of the  number  of jobs needed in Haiti , 
where roughly 250,000 youngsters  come into th e work force  every year.

The inve stors say they are  delighted with  the  Haitians, who work hard to 
keep low-paying  jobs. Most of the  new ind ust ries are  owned by Haitia ns,  but 
the re a re  many U.S. firms among them.

Many people, Haitia n and foreign,  see such industries  as the  long-te rm solu
tion for Haiti,  together  with agricultura l self-sufficiency.

“Hait i is always on a raz or’s edge,” U.S. Ambassador William B. Jones said 
recently. “If  ther e is any hope i t is in the  development  of priva te ente rprise.

“This hope, no ma tter how slight or difficult to realize, must be pursued.”



AP PE ND IX  9

Statement  on th e H uman C onsequences of Development P olicies 
in  th e Brazilian  Amazon , Submitted  by Robin M. W right and  
Dr. Shelton" H. Davis of th e Anthropology  Resource Center, 
Boston, Mass.

We w ou ld  l i k e  to  th a n k  th e  C hai rm an  an d Membe rs o f  th e  House  Subcom m it te e  
on  I n t e r n a t i o n a l  O rg a n iz a t io n s  f o r  th e  o p p o r tu n i ty  to  p r e s e n t  a s ta te m e n t as  
p a r t  o f  th e s e  h i s t o r i c  h e a r in g s  on  th e  sc ope  an d co n se q u e n ce s  o f  d e f o r e s t a 
t i o n  in  t r o p i c a l  a r e a s  o f  th e  w o r ld .

F o r s e v e r a l  y e a r s ,  th e  A n th ro p o lo g y  R eso u rc e  C e n te r (ARC, I n c . )  h as  been  
m o n it o r in g  th e  s o c i a l  an d e n v ir o n m e n ta l co n se q u e n ce s  o f  d evelo pm en t p o l i c i e s  
in  th e  Amazon re g io n  o f  S ou th  A m eri ca . In  1976, ARC p u b li s h e d  a 106-p age  r e 
p o r t  t h a t  doc um en te d th e  im p ac t o f  r e c e n t  p e tr o le u m  and  m in e ra l e x p lo r a t io n s  
on  th e  In d ia n  t r i b e s  o f  th e  Amazon  b a s in  (D avis  and  M athe w s,  1 9 7 6 ).  In  19 77 ,
D r.  S h e lt o n  H.  D a v is , th e  ARC d i r e c t o r ,  p u b li s h e d  a bo ok  e n t i t l e d  V ic ti m s  o f  
th e  M ir a c le : D ev el op m en t an d th e  In d ia n s  o f  B r a z i l  on  th e  h i s t o r y  o f  B r a z i l i a n  
In d ia n  p o l i c i e s  (D a v is , 1 9 7 7 ).  In  1978, ARC p re s e n te d  te s ti m o n y  b e fo re  a  s p e c i a l  
b r i e f i n g  o f  th e  Subco m m it te e on  I n t e r n a t i o n a l  D evel opm en t,  C om m it te e on  I n 
t e r n a t i o n a l  R e la t io n s  o f  th e  U .S . Hou se  o f  R e p r e s e n ta t iv e s ,  on  th e  im pact o f  
B r a z i l 's  "e co nom ic  m ir a c le "  on  Amaz on ia n In d ia n s  (U .S . C o n g re ss , 1 9 7 8 ).

In  r e c e n t  m o n th s , ARC h a s  d e v o te d  a  g r e a t  d e a l  o f  a t t e n t i o n  to  th e  s i 
tu a t i o n  o f  th e  Yanomam i In d ia n  N a ti o n  in  B r a z i l .  Th e Yanomam i a re  th e  l a r g e s t  
u n a c c u l tu r a te d  In d ia n  t r i b e  in  S ou th  A m er ic a and  l i v e  in  s c o r e s  o f  v i l l a g e s  
a lo n g  th e  b o rd e r o f  V en ezu e la  and  B r a z i l .  S in c e  th e  e a r ly  1 9 7 0 's ,  th e  p h y s ic a l  
an d c u l t u r a l  i n t e g r i t y  o f  th e  Yanomami hav e been  th r e a te n e d  by  new h ig hw ay , 
m in in g  an d a g r i c u l t u r a l  p r o j e c t s .  B ec ause  o f  th e  d e l i c a t e  l i f e - a n d - d e a th  
s i t u a t i o n  o f  th e  Ya noma mi , a cam pai gn i s  now un de rw ay  to  c o n v in c e  th e  B ra 
z i l i a n  govern m ent to  c r e a t e  a 1 6 -m l l l io n  a c r e  In d ia n  P a rk  f o r  th e  Yanomam i 
t r i b e  (A.Ram os an d K .I .  T a y lo r ,  1979;  H o ld en , 1 9 7 9 ).

As a n th r o p o lo g i s t s ,  we a r e  p a r t i c u l a r l y  co n ce rn e d  a b o u t th e  f a t e  o f  th e  
Yanomami an d  o th e r  in d ig e n o u s  p e o p le s  in  l i g h t  o f  r e c e n t  d evelo pm en t an d 
d e f o r e s t a t i o n  a c t i v i t i e s .  W he re as  th e  s c ie n c e  o f  t r o p i c a l  f o r e s t  b io lo g y  
o f f e r s  on e ty p e  o f  p e r s p e c t iv e  on  th e  p ro b le m s o f  d e f o r e s t a t i o n ,  th e  h u m a n is ti c  
an d  h o l i s t i c  a p p ro a ch  o f  A n th ro p o lo g y  p ro v id e s  i n s i g h t s  i n to  th e  r o l e  t h a t  
hum an p o p u la ti o n s  have  ha d in  th e  t r o p i c a l  f o r e s t  e n v ir o n m e n t.  I t  i s  im 
p o s s ib le  to  fo rm u la te  a r a t i o n a l  an d huma ne p o l ic y  f o r  t r o p i c a l  f o r e s t  a r e a s  
w it h o u t re c o g n iz in g  th e  f a c t  t h a t  p e o p le  hav e l i v e d  in  an d s u c c e s s f u l ly  
a d a p te d  to  th e  r a i n  f o r e s t  fo r  m i l l e n i a .  No p o l ic y  fo r  th e  p r e s e r v a t i o n  o r  
develo pm en t o f  th e s e  a r e a s  w i l l  su cc e ed  w it h o u t c o n s id e r in g  th e  modes o f  
a d a p t a t io n  o f  in d ig e n o u s  t r i b e s .

The B r a z i l i a n  govern m ent h as  r e c e n t ly  ta k e n  p o s i t i v e  s t e p s  to  p re v e n t 
th e  d e s t r u c t i o n  o f  th e  Amazon r a i n  f o r e s t .  C u r r e n t ly ,  th e  B r a z i l i a n  P r e s id e n t  
i s  c o n s id e r in g  a new la n d -u s e  p la n  f o r  th e  Amazon  w hic h  w i l l  p r o t e c t  In d ia n  
la n d s ,  im po se  s t r i c t  r e g u l a t i o n s  on  th e  a g e n ts  o f  t r o p i c a l  d e f o r e s t a t i o n ,  
an d e n su re  t h a t  e n v ir o n m e n ta l im p a c t s tu d i e s  a r e  c o n d u c te d  b e fo re  any  m in in g



o r  h y d r o e l e c t r i c  p r o j e c t s  a r e  a u th o r iz e d  ( E i s n e r ,  1 9 80 ).  The s ig n i f i c a n c e  
o f  t h i s  new p la n  c a n n o t be  u n d e re s ti m a te d . I f  im p le m en te d , i t  wou ld  po
t e n t i a l l y  r e v e r s e ,  o r  a t  l e a s t  h a l t ,  th e  d e s t r u c t i o n  th a t  h a s  be en  u n le a sh e d  
on  th e  p e o p le s  an d env ir o n m en t o f  th e  Ama zon from  e a r ly  c o lo n ia l  ti m es  
u n t i l  th e  p r e s e n t  d ay .

B efo re  th e  a r r i v a l  o f th e  E u ro p ea n s , mo re  th a n  f iv e  m i l l i o n  n a t iv e  
p e o p le s  l iv e d  in  th e  Amazon V a l le y .  A lo ng  th e  f lo o d p la in  o f  th e  Amazon 
R iv e r , la r g e  and  r e l a t i v e l y  co m ple x s o c i e t i e s  e x i s t e d  t h a t  p ro duced  ec on om ic  
s u rp lu s e s  an d had  a r i c h  c e re m o n ia l an d r i t u a l  l i f e .  In  th e  i n t e r i o r  
f o r e s t  r e g io n s ,  th e r e  wer e s c o r e s  o f  s m a l le r  s o c i e t i e s  who s u b s i s t e d  on  
h u n t in g ,  f i s h in g  an d g a th e r in g  a c t i v i t i e s .  T hese  p e o p le s  u t i l i z e d  th e  r e s o u rc e s  
o f  th e  Amazon V a ll e y  e f f i c i e n t l y ,  p ro duced  a  l a r g e  v a r i e t y  o f  f o o d s tu f f s ,  
an d m a in ta in e d  a w id e -ra n g in g  n e tw o rk  o f  t r a d in g  a l l i a n c e s .  Moot im p o r ta n t ly ,  
th e y  d id  n o t d e s t r o y  th e  r a i n  f o r e s t ,  a lt h o u g h  th e y  l iv e d  and  w an der ed  
a l l  o v e r i t  f o r  o v e r 20 ,0 00  y e a r s  (M egger s,  19 71 ; S w eet,  1 9 7 4 ).

When th e  f i r s t  E uro pea ns a r r i v e d  in  th e  Amazon V a ll e y  in  th e  1 7 th  C e n tu ry , 
th e y  vie w ed  th e  re g io n  a s  an  imme nse  r e s o u rc e  ba nk  from  w hic h w e a lt h  c o u ld  
be  e x t r a c te d  and u sed  fo r  th e  p u rp o s e s  o f  s e l f - e n r ic h m e n t .  T housa nds  o f  
Am az on ian In d ia n s  w er e e n s la v e d  by  J e s u i t  m is s io n a r ie s  an d s l a v e - t r a d e r s  
an d p u t to  work on  p l a n t a t i o n s  an d e s t a t e s .  In d ia n s  w er e u sed  to  e x t r a c t  
w il d  f o r e s t  p r o d u c t s ,  su ch  a s  c a c a o , v a n i l l a ,  an d s a l s a p a r i l l a , w hic h w er e 
d e s t i n e d  f o r  e x p o r t to  E uro pea n m a rk e ts . I n  l e s s  th a n  h a l f  a c e n tu r y ,  th e  
E uro pea n m a rk e ts  fo r  th e s e  p ro d u c ts  ha d b een  f lo o d e d , and  th e  t r o p i c a l  
f o r e s t  an d i t s  p e o p le s  ha d been  d e s tr o y e d  (Hemmin g, 19 78 ; S w ee t,  19 74 , n . d . ) .

The h i s t o r y  o f  th e  Amazon V a ll e y  c o n ta in s  c o u n t le s s  ex am ple s o f  u n s u c c e s s 
f u l  dev e lo p m en t sc he m es  b a se d  on  th e  mod el  o f  q u ic k  e x t r a c t i o n  fo r  p r o f i t  in  
f o r e ig n  m a rk e ts . D uri ng  th e  ru b b e r  boom o f  th e  l a t e  1 9 th  an d e a r ly  2 0 th  
C e n tu r ie s ,  th e  e n t i r e  Amazon V a ll e y  was o r i e n t e d  to  s u p p ly in g  n a tu r a l  ru b b e r  
fo r  E uro pea n an d A m er ic an  m a rk e ts . T housa nds o f  im m ig ra n ts  from  th e  N o r th e a s t 
o f  B r a z i l  w er e f o r c ib l y  r e lo c a t e d  to  th e  Am azon , in v a d in g  a r e a s  o c c u p ie d  
by  th e  l a s t  re m a in in g  In d ia n  t r i b e s .  More th a n  3 0 ,0 0 0  In d ia n s  o f  th e  Pu tumay o 
R iv e r r e g io n  in  th e  N o rt h w est  Ama zon w er e e n s la v e d  o r d e c im a te d  by  d is e a s e  
d u r in g  th e s e  t e r r i b l e  y e a r s .  When th e  ru b b e r  boom c o ll a p s e d  p re v io u s  to  
W or ld  War I ,  th e  B r a z i l i a n  Amazon an d i t s  p o p u la t io n  w er e l e f t  im p o v e ri s h e d , 
r u in e d  an d d i s i l l u s i o n e d  (S w ee t,  n.d»2_.

So many o f  th e s e  sc he m es  have  re m a rk a b le  p a r a l l e l s  to  th e  p r e s e n t  e x 
p e r ie n c e  i n  th e  Am azon . In  1970 , th e  B r a z i l i a n  govern m ent began  a m a ss iv e  
pro gra m  to  ope n up  an d d e v e lo p  th e  r e s o u r c e s  o f  th e  Amazon b a s in .  W it h o u t 
an y p r i o r  e n v ir o n m e n ta l o r s o c ia l - im p a c t  s t u d i e s ,  th e  govern m ent c o n s t r u c t e d  
f iv e  hi ghw ay s a c r o s s  th e  r e g io n .  Huge t r a c t s  o f  la n d  w ere  g iv e n  to  p e a s a n t 
c o l o n i s t s ,  c a t t l e  r a n c h e r s ,  an d ti m b e r ,  m in in g  an d a g r ib u s in e s s  f i r m s .
More th a n  a b i l l i o n  d o l l a r s ,  much o f  i t  co m in g fr om  i n t e r n a t i o n a l  banks 
an d develo pm en t a g e n c ie s ,  po u re d  i n t o  B r a z i l  f o r  new h ig hw ay , p o r t ,  h y d ro 
e l e c t r i c  an d  r e s e t t l e m e n t  sc he m es  (C ard oso  an d M u ll e r , 1 9 7 7 ).

From th e  b e g in n in g  o f  t h i s  p ro g ra m , s c i e n t i s t s  war ne d th e  B r a z i l i a n  
gove rn m en t a b o u t th e  p o t e n t i a l l y  d i s a s t r o u s  e f f e c t s  t h a t  su ch  a m ass iv e  
develo pm ent e f f o r t  w ou ld  hav e on  th e  d e l i c a t e  e c o lo g y  and  p o p u la t io n



o f  th e  Amazon r e g io n .  U n f o r tu n a te ly ,  th e  p r e d i c t i o n s  o f  th e s e  s c i e n t i s t s  
can e t r u e .  B eg in n in g  in  1970, a b r u t a l  p ro c e s s  o f  p h y s ic a l  an d c u l t u r a l  
e x te r m in a t io n  was  a g a in  u n le a sh e d  on  B r a z i l 's  re m a in in g  In d ia n  t r i b e s .
N a ti v e  p e o p le s  w er e n o t th e  o n ly  v ic ti m s  o f  th e  B r a z i l i a n  g o v e rn m e n t' s  
pro gra m  to  op en  up an d e x p lo i t  th e  r e s o u r c e s  o f  th e  Am azo n. In  th e  s t a t e s  
o f  Ma to G ro s so , R on donia  an d Pa r^f, th o u san d s  o f  p e a s a n ts  w er e u p ro o te d  
by  c a t t l e  ra n c h e s  an d be came im p o v e ri sh e d  p a r ia h s  in  th e  b a c k la n d s  o f  B r a z i l .  
A m ass iv e  p ro c e s s  o f  d e f o r e s t a t i o n  a l s o  to ok  p l a c e ,  w hic h  ro b b ed  th e  r a in  
f o r e s t  o f  i t s  n a tu r a l  f e r t i l i t y  and  tu rn e d  hu ge  a r e a s  o f  o n c e - p ro d u c ti v e  
f o r e s t s  i n to  a  w o r th le s s  la n d sc a p e  b a r r e n  o f  t r e e s  (D a v is , 1977; Goo dl an d 
and I r w in , 19 7 5 ).

T oday, th e  w ho le  w o rl d  i s  w a tc h in g  th e  t h r e e - m i l l i o n  a c r e  J a r i  F o r e s t r y  
an d R anch in g  p r o j e c t  e s t a b l i s h e d  by  s h ip p in g  ty co o n  D a n ie l K e it h  Lu dw ig in  
B r a z i l .  Wh at i s  p a r t i c u l a r l y  d i s t u r b i n g  a b o u t t h i s  p r o j e c t  i s  th e  m ass iv e  
am ou nt  o f  e c o lo g ic a l  d e s t r u c t i o n  w hic h  to o k  p la c e  w it h o u t an y p re v io u s  
a s s e ss m e n t o f  i t s  s o c i a l  an d e n v ir o n m e n ta l c o n se q u e n c e s . L u d w ig 's  " b i l l i o n -  
d o l l a r  g am ble ",  as i t  h a s  been  te rm ed  in  a  r e c e n t  N a t io n a l  G e o g ra p h ic  a r t i c l e  
(M c In ty re , 1 9 8 0 ),  was u n d e r ta k e n  w it h o u t p r io r  c o n s u l t a t i o n  w it h  B r a z i l i a n  
s c i e n t i s t s .  Many o f  th e s e  s c i e n t i s t s  s t i l l  re m a in  s c e p t i c a l  a b o u t th e  lo n g 
te rm  e f f e c t s  o f  L u d w ig 's  p r o j e c t  on  th e  e co sy s te m s  o f  th e  Ama zon ( F a l e i r o s ,  
P i r e s  an d M ai a,  1 9 79 ).

Th e Amazon V a ll e y  p ro v id e s  a t e s t - c a s e  fo r  ju d g in g  th e  s u c c e s s  o r 
f a i l u r e  o f  mod ern fo rm s o f  d e v e lo p m en t.  C o rp o ra te  m od el s o f  d ev e lo p m en t,  
b a se d  on  hug e t r a n s f e r s  o f  a l i e n  c a p i t a l  an d te c h n o lo g y , an d o r i e n t e d  to  
p ro d u c ti o n  fo r  i n t e r n a t i o n a l  m a rk e ts , have by  an d l a r g e  f a i l e d  wh en a p p l ie d  
to  th e  d e l i c a t e  eco lo g y  o f  th e  r a i n  f o r e s t .  Y et  th e s e  k in d s  o f  p r o j e c t s  
s t i l l  fo rm  an  i n t e g r a l  p a r t  o f  p r i v a t e  an d g o v e rn m e n ta l n o ti o n s  o f  how to  
d e v e lo p  th e  f o r e s t  r e s o u rc e s  o f  th e  Ama zon (G oodla nd an d I r w in , 1 9 78 ).

On c lo s e  i n s p e c t i o n ,  th e  re a s o n s  f o r  th e  f a i l u r e  o f  so  man y o f  th e s e  
p r o j e c t s  in  th e  Amazon V a ll e y  hav e  to  do  w it h  th e  f a c t  t h a t  th e  p e o p le  
who make th e  d e c i s io n s  a b o u t dev e lo p m en t a r e  o u t s i d e r s .  As D r.  W arwick K e rr , 
th e  fo rm er D ir e c to r  o f  th e  N a ti o n a l I n s t i t u t e  fo r  Ama zon R e se a rc h  (INPA) 
in  M an au s,  s t a t e d  in  a r e c e n t  in te r v ie w :

"We can  do a g r e a t  d e a l to  man age o u r r e s o u r c e s  in  a  so un d way .
But  we c a n ' t  c o n t r o l  th e  e c o l o g i c a l  e x p l o i t a t i o n  an d dama ge by  
m u l t in a t io n a l  c o m p a n ie s .. .  S ix ty  p e rc e n t  o f  develo pm en t i s  
b e in g  do ne  by o u t s i d e r s ,  t h i r t y  p e r c e n t  by  S o u th e rn  B r a z i l i a n  
f i r m s ,  an d o n ly  te n  p e r c e n t  by  A m azon ia ns . You can  be  s u r e  t h a t  
m ost  m u l t i n a t i o n a l s  w i l l  n o t o f f s e t  th e  d e f i c i t  c o s t  to  th e  e n 
v ir o n m en t w it h  any  o f  t h e i r  p r o f i t s  from  th e  p r o j e c t s .  No r w i l l  
th e y  h e lp  o u t th e  po o r c a b o c lo s  /_ p e a sa n ts _ Z  who depen d on  f i s h  
fo r  fo od  an d t r e e s  fo r  fi re w o o d . 1 c a l l  t h a t  'e c o l o g i c a l  im p e r ia l i s m ! '"  
( L a B a s t i l l e ,  19 79 )

Th e p o l i t i c a l  an d ec onom ic  e l i t e s  who mak e d e c i s io n s  a b o u t develo pm en t 
a r e  in c a p a b le  o f  tu r n in g  to  A m az on ia n In d ia n s  o t  p e a s a n ts  fo r  th e  answ ers  
to  ke y q u e s t i o n s '. T y p i c a l ly ,  .t h e y , th in k  o f  In d ia n s  a s  " h o s t i l e  t r i b e s "
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s ta n d in g  in  th e  way o f  p ro g r e s s  an d d e v e lo p m en t.  Sm al l im m ig ra n t fa rm e rs  
an d p e a s a n ts ,  who s t r u g g le  d i r e c t l y  w it h  th e  e n v ir o n m en t and  w it h  d e v e lo p 
men t p r o j e c t s  d e v is e d  by  p la n n e r s ,  a re  even  bl am ed  fo r  th e  f a i l u r e  o f  
th e s e  p r o j e c t s  to  p ro duce  t h e i r  d e s i r e d  r e s u l t s  (W^ods and  Sc hm in k,  In  
M cr an , 1 9 7 9 ).

S te re o ty p e s  o f Amaz on ian In d ia n s  an d  s m a ll  fa rm e rs  a l s o  p e r s i s t  in  
th e  s c i e n t i f i c  l i t e r a t u r e  an d in  p o p u la r  j o u r n a l i s t i c  a c c o u n ts . S m a ll - 
s c a le  f o r e s t  fa rm e rs  a re  s a id  to  be  th e  p r i n c i p a l  a g e n ts  in  th e  d e s t r u c t i o n  
o f  th e  t r o p i c a l  f o r e s t .  Se ldom  do  th e s e  a c c o u n ts  a n a ly z e  th e  h i s t o r i c a l ,  
s o c i a l  an d ec on om ic  f a c to r s  t h a t  hav e c o n t r ib u te d  to  th e  p ro b le m s o f  th e  
f o r e s t  fa rm e rs  o r  th e  r e a l  re a s o n s  fo r  th e  f a i l u r e s  o f  develo pm en t sc he m es  
(S ee , lo r  ex am ple , S a l i s b u r y ,  1 9 8 0 ).

D uri ng  th e  p a s t  two  d e c a d e s , many a n th r o p o lo g ic a l  s t u d i e s  have  been  
co n d u c te d  on  th e  a d a p t a t io n s  o f  Am az on ian In d ia n  p e o p le s  to  th e  t r o p i c a l  
f o r e s t  e n v ir o n m e n t.  S y s te m a ti c  s t u d ie s  hav e a l s o  been  p u rs u e d  on  th e  
a d a p t a t io n s  o f  p e a s a n t fa rm e rs  p a r t i c u l a r l y  a lo n g  th e  Tra ns -A m az on  Hi ghwa y 
(S ee  e s p e c i a l l y  E . Moran , 1979, an d o th e r  s t u d i e s  l i s t e d  in  th e  acc om pa nyi ng 
b ib l io g r a p h y ) .  T hes e s tu d i e s  i n d i c a t e  t h a t  Am az on ian In d ia n s  an d p e a s a n ts  
u t i l i z e  a s o p h i s t i c a t e d  a g r a r i a n  te c h n o lo g y  t h a t  i s  e f f i c i e n t  an d s u c c e s s 
f u l l y  i n t e g r a t e d  w it h  th e  t r o p i c a l  f o r e s t  e c o lo g y  an d t h a t  "d o es  n o t r e 
q u i r e  c a p i t a l  in v e s tm e n t o r  s u b s id ie s  in  th e  fo rm  o f  e n e rg y  o r p e t r o 
c h e m ic a ls  fr om  o u ts id e  th e  r e g io n ."  (M or an , 1979, p .1 1 4 )

In d ig e n o u s  sy st em s o f  a d a p t a t io n  a r e  b a se d  on  an  in c r e d ib ly  r i c h  kno w
le d g e  o f  e n v ir o n m e n ta l r e s o u r c e s ,  e c o l o g ic a l  c y c le s  an d a d iv e r s e  in v e n to ry  
o f  h a r v e s ta b le  p l a n t s .  R ec e n t s t u d i e s  h av e  show n t h i s  to  be  t r u e  f o r  h u n ti n g  
an d f i s h i n g ,  a s  w e ll  a s  fo r  h o r t i c u l t u r a l  a c t i v i t i e s  (H am es , 1 9 8 0 ).  Th e 
Yanomami I n d ia n s ,  f o r  exam ple , p r a c t i c e  a  ty p e  o f  p o l i c u l t u r e  t h a t  i s  c o n 
s id e r e d  to  be  one  o f  th e  m os t e n v ir o n m e n ta ll y  b en ig n  fo rm s o f  la n d  u se  
in  t r o p i c a l  r a i n  f o r e s t  c o n d i t i o n s .  Not  o n ly  do  th e  Yanomam i p r a c t i c e  
s o i l  c o n s e r v a t io n ,  b u t th e y  a l s o  c o n se rv e  th e  f l o r a ,  fa u n a , an d a l l  o th e r  
e le m e n ts  o f  th e  e c o sy s te m . In  te rm s o f  t h e i r  ec on om y,  s o c i e ty  and  te c h n o lo g y , 
th e  Yanomami have b een  docu m en te d to  be e x tr e m e ly  w e ll - a d a p te d  to  th e  t r o p i c a l  
f o r e s t  (M egger s,  19 71 ; Sm ole , 1976; L i z o t ,  1 9 7 1 ).

T h e re  a re  many o th e r  in s ta n c e s  w hic h  can  be  g iv e n  o f  e f f i c i e n t  
e n v ir o n m e n ta l an d ec on om ic  u t i l i z a t i o n  on  th e  p a r t  o f  A m az on ia n In d ia n s  
an d p e a s a n t s .  A su rv e y  o f  th e  e x i s t i n g  a n th r o p o lo g ic a l  l i t e r a t u r e  on  
t h i s  s u b j e c t  c o u ld  p ro v id e  s c i e n t i s t s  and  p la n n e r s  w it h  an  im p o r ta n t so u rc e  
o f  in fo rm a ti o n  fo r  mak in g d e c i s io n s  c o n c e rn in g  t r o p i c a l  f o r e s t  d ev e lo p m en t.  
F u r th e rm o re , Amaz on ian p e o p le s ,  who w ork  and  s t r u g g le  w it h  th e  en v ir o n m e n t 
d a i l y ,  s h o u ld  p a r t i c i p a t e  in  a l l  d e c is io n -m a k in g  a b o u t r e g io n a l  d e v e lo p 
m en t.  As D r.  R o b ert  Goo dl an d o f  th e  E n v ir o n m e n ta l A f f a i r s  S e c ti o n  o f  th e  
W or ld  Ban k has s t a t e d :

"O nly  th e  A m eri nd ia n  p o s s e s s e s  th e  know le dge to  s u rv iv e  in  th e  
f o r e s t ;  we o n ly  know  how to  d e s t r o y  th e  f o r e s t  w it h o u t ev en  
m ak in g an  a tt e m p t to  m a in ta in  i t .  The s u s t a in a b l e  e x p l o i t a t i o n  
o f  th e  f o r e s t  i s  l i k e l y  to  r e q u i r e  o r be  b ase d  on  A m eri nd ia n  
k n o w le d g e ."  (G oodla nd, NYT, 19 75 )



367

The N ati o n a l R es ea rc h  C ounci l ha s r e c e n tl y  p u b li sh ed  two r e p o r ts  on 
th e  pr ob lem  o f t r o p ic a l  d e f o re s ta t io n , bo th  o f  which  p ro v id e  e x te n s iv e  
an a ly ses  o f  th e  d e s t ru c t io n  th a t  ha s occurr ed  in  th e  Amazon re g io n  •!
(N ati o n a l R es ea rc h C ounci l r e p o r t s ,  19 80 ).  Jam es T a lb o t,  a N a ti o n a l Academy 
o f S cie nces s t a f f  o f f i c e r ,  ha s in dependen tl y  o f fe re d  a s e t  o f  reco mmen da tio ns  
fo r re sp ondin g  to  th i s  pr ob lem (T a lb o t,  19 80 ).  H is  a r t i c l e  and th e  N a ti o n a l 
R es ea rc h Cou nc il r e p o r ts  recom mend th a t  (1 ) r a t io n a l  managemen t te chn iq ues 
sh ould  be  ta ugh t to  c o u n tr ie s  th a t  a re  ex p e ri en c in g  d e fo re s ta t io n  pro ble m s,
(2 ) more re se a rc h  sh ould  be  done  on t r o p ic a l  ec os ys te m s and  a q u a ti c  sy st em s,  
and  (3 ) m onit o ri ng  sh ould  be  undert aken  of f o r e s t  co nvers io n  tr e n d s , and 
(4 ) m u lt id is c ip l in a ry  p ro je c ts  sh ou ld  be under ta ken  to  st udy  " s e le c te d  
a b o r ig in a l peo p le s"  an d t h e i r  a d a p ta ti o n s  to  th e  en vir onm en t.

W hi le  th ese  reco mmen da tio ns  mig ht  u l t im a te ly  in c re a se  ou r u n d ers ta nd in g  
o f  t r o p ic a l  f o re s t  ec os ys te m s and t h e i r  c u r re n t p ro ble m s,  we b e li e v e  th a t  
th e re  a re  se v e ra l o th e r  a re a s  wh ere th e  U .S . Con gr es s m ig ht  a p p ro p r ia te ly  
b r in g  i t s  in f lu e n c e  to  b e a r on th e  r a t io n a l  us e o f  t r o p ic a l  f o r e s t  r e g io n s . 
S p e c i f ic a l ly ,  we wo uld  su g g est  th a t  th e  fo ll ow in g  a re a s  a re  in  ne ed  of 
Im me dia te a t t e n t io n :

1.  ) The  U .S . Con gr es s sh ould  pr om ot e,  th ro ugh th e  a p p ro p ri a te  s c i e n t i f i c  
a g e n c ie s , a sy s te m a ti c  su rv ey  o f  th e h i s t o r i c a l  and a n th ro p o lo g ic a l l i t e r a t u r e  
on th e  t r a d i t i o n a l  econ om ic sy st em s,  te ch n o lo g ie s  and  en vir onm en ta l
a d a p ta ti o n s  o f Amazonian  In d ia n  and  p easan t p o p u la ti o n s . Once t h i s  l i t e r a t u r e  
su rv ey  has  be an  co m ple te d , f i e ld  s tu d ie s  sh ou ld  be  prom ote d to  in c re a se
our kn ow led ge  o f th e  human p o p u la ti o n s  o f  th e Amazon re g io n . The fi n d in g s  
o f  th e se  s tu d ie s  sh ould  be  in c o rp o ra te d  in to  a l l  de ve lo pm en t and  t r o p ic a l  
f o r e s t  p o li c y  p la n n in g  and sh ould  be  co nm un lcated  to  th e  a p p ro p ri a te  
go ve rn m en ta l and in te r n a t io n a l  a g e n c ie s .

2.  ) The U .S . C ongre ss , th ro ug h a p p ro p r ia te  n a t io n a l  and  in te r n a t io n a l  
o rg a n iz a ti o n s , sh ould  a tt em p t to  per su ad e th e go ve rn men ts o f  B ra z il  and  
o th e r  So ut h Am erica n c o u n tr ie s  to  re co g n iz e  and  re s p e c t  th e  la nd r ig h ts  o f 
in d ig en ous p e o p le s . Many Am azonian t r ib e s  a re  fa ce d  w it h  th e  th r e a t  o f 
e x t in c t io n .  The  case  o f  th e  Yanomami i s  one  among many in s ta n c e s  where  
t r i b a l  gr ou ps  a re  be in g  upro ote d  by new high way , m in in g, and  c a t t le - ra n c h in g  
p r o je c t s .  I t  i s  i r o n ic  th a t  in te r n a t io n a l  p re s s u re  ha s su cc ee de d in  p e r
su adin g  th e  B ra z i l ia n  go ve rnmen t to  s e t  a s id e  la rg e  t r a c t s  o f  la nd fo r 
f o r e s t  and  b io lo g ic a l  r e s e rv e s , bu t th a t  n e a r ly  one hu nd red In d ia n  t r ib e s  
s t i l l  do no t ha ve  t h e i r  la nds dem ar ca te d . The U .S . Con gr es s sh oul d g iv e 
f u l l  su p p o rt  to  th e  n a t io n a l  and in te r n a t io n a l  e f f o r t  now bein g  waged on 
b e h a lf  o f  th e  human an d c u l tu r a l  r ig h ts  o f in dig en ous peop le s and t r i b e s .

3 . ) The U .S . C on gr es s sh ould  beg in  to  m on itor  and  re g u la te  th e  n eg a ti v e  
s o c ia l  and  en vir onm en ta l co ns eq uen ce s th a t  a re  o f te n  a s s o c ia te d  w it h  th e  
p r a c t ic e s  o f U .S . co mpa nies  in  c o u n tr ie s  such  as  B r a z i l . The te nd en cy  of  
U .S . governmen t ag en c ie s ab ro ad  ha s be en  to  prom ote Am erica n b u si n e ss  in 
t e r e s t s ,  r a th e r  th an  to  ensu re  th a t  U .S . co rp o ra ti o n s  do no t c a r ry  out  
a c t i v i t i e s  th a t  would  be ju dg ed  to  be unl aw fu l in  ou r own co u n tr y . In  many 
in s ta n c e s , th e  p r a c t ic e s  o f  U .S . c o rp o ra ti o n s  and  o th e r  fo re ig n  companies
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go a g a in s t th e  s ta te d  p o li c y  o f th e  U .S . Con gr es s to  prom ote th e 
i n t e r e s t s  o f th e  "p o o re s t o f th e po or " in  dev el op in g  c o u n tr ie s .
A br oa d a re a  e x i s ts  fo r  U .S . C on g re ssi o n a l co nce rn  w it h  th e  p r a c t ic e s  
o f m u lt in a ti o n a l co m pa ni es , th e  t r a n s f e r  o f a p p ro p r ia te  te chno lo gy , 
u n fa ir  la b o r p r a c t i c e s , th e  p ro te c t io n  o f th e  g lo b a l en vir onm en t,  
and human r ig h ts  v io la t io n s  in  se v e ra l a re a s  o f th e  w orl d .

By way o f  co n c lu s io n , we b e li e v e  th a t  i t  i s  im p era ti v e  fo r th e  
U .S . Con gr es s to  vie w any  fu tu re  p o li c y  fo r  t r o p ic a l  f o r e s t s  as  p a r t  
o f a la rg e r  e f f o r t  on b eh a lf  o f  th e  p eop le s in  devel op in g  c o u n tr ie s . 
A ll  to o f re q u e n tl y  in  th e p a s t , th e  fo re ig n  p o l ic ie s  o f our go ver n
ment ha ve  be en  se en  as se rv in g  na rrow  n a t io n a l  i n t e r e s t s .  Two ways 
in  wh ich  we ca n re v e rse  th i s  tr e n d  a re  by  in c re a s in g  ou r s e n s i t i v i t y  
to  g lo b a l en vir onm en ta l is s u e s  an d by fu r th e r in g  ou r unders ta n d in g  
o f  th e a s p i r a t io n s  o f th e po or  an d d is p o sse sse d  peo p le s o f  th e  w orl d .
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APP EN DI X 10
Letter to H on. D on B onker, F rom S. D illon R ipley , S ecretary, 

S miths onian  I nstitution

Smit hson ian  I nstitution , 
Washington, D.C., May 16, 1980.Hon. Don L. Bonker ,

House of Representatives,
Washington, D.C.

Dear Mr. Bonker : I am pleased to offer comments from the Smithsonian Inst itution in regard to the hearings on tropical deforestation which you are undertaking this spring and summer. The role of tropical forests is quite at the center of many activ ities of Smithsonian scientists, who have been engaged in biological inventory and ecosystem studies in many of these areas. We share the concerns of the Tropical Forest Non-Governmental Working Group and the U.S. Interagency Task Force tha t a sensible U.S. policy to insure the protection of these unique resources will be developed from the recommendations in their  forthcoming report. The National Research Council’s report on research priori ties in tropical biology explains the scientific basis of need for retention of tropical forests, and we are  pleased to have participa ted in the Task Force and National Research Council efforts to bring this significant subject to a wider audience.Specifically, we believe tha t increasing resources from the Federal Government should go into research, management/protection, and improvement of basic forestry practices in the tropics. We believe that increasing scrutiny should be placed on the role of AID in carrying out its  developmental assistance  programs with an eye to improving in-country capability to protect  environmentally sensitive natural  resources, as well as providing U.S. expertise in resource management and protection of tropical areas.
Since the United States is  heavily dependent for cer tain forestry products from areas in the tropics, annually  importing hundreds of millions of dol lars worth of Asian wood alone, we do believe that our relation to this trade  and its impact on the forests is an area  of great urgency for U.S. policymakers. More importantly, the whole role of the tropics as the  cradle of life, not only in terms of its flora and fauna , but in terms of its potential  for new food, medicine, and energy sources makes it even more urgent tha t we move rapidly forward  on this issue.The rapid rate  of destruction  of tropical forests is unparalleled in the history of our  planet. As a major force in world decisionmaking we must, by means of a sound policy, guarantee these natura l treasures  as our duty to generations yet unborn, and strive to educate the public on the values of conserving and judiciously utilizing them. I urge you and your colleagues to examine closely and support the work of the Interagency Task Force, as well as the important role of the Non-Government Working Group, in terms of enhancing our efforts with our colleagues in the third  world to prevent the rapid loss of this most important resource.

Sincerly youre,
S. Dillon Ripley, Se cr et ar y.



APP EN DIX  11
L etter to H on . D on Bon ke r, F rom T homas L. Kimba ll , E xecutive 

V ice  P res ident, N ation al  W ild lif e F ederation

National Wildlife Federation,
Washington, D.C., May 7, 1980.Represe ntat ive Don Bonker,

Chairman, Subcommittee on International Organizations, Committee on Foreign 
Affairs, Rayburn House Office Building, Washington, D.C.

Dear Mr. Chairman : We are pleased  th at  your  Subcommittee is conducting
hearings on the  tropical deforestat ion  problem, and request that  thi s let ter  be 
made a  par t of th e record.

The Nat ional Wildlife Fed erat ion encourages and supp orts  a  vigorous program 
to protect and  wisely manage trop ical forests. We believe the  United  States has 
an opportunity  and obligat ion to help o the r countries, partic ula rly  the developing 
nations, with this  alarming problem. Our  basic policy is outlined in a resolution 
adopted dur ing  our  ann ual  meeting held in 1979 (copy att ached) .

For  a  number of years now, it has been my privilege to serve  as a member of 
the  National Committee  for “Man and  the  Biosphere”, a program with in the  pur- 
vue of the  U.S. Natio nal Commission f or  UNESCO. The “ Man and the  Biosphere” 
program is an inte rna tional  effort  sponsored by UNESCO, with  a sec retariat 
in Par is. Coord inated by the  U.S. Dep artm ent  of  State, the  MAB program in this 
country has  14 project areas. The first  of these  is trop ical  fores ts, indicatin g the 
importance and gravity  of the problem.

The Subcommittee will hea r testimony of many highly qualified witnesses before 
these  hearings  are concluded, and  I should  like to merely highlight a few po in ts:

Fi rs t, rising costs have priced many people in developing countries out of oil 
products  and  they are  looking to forests  as sources of fuel. This  situatio n is 
being agg ravated by increasing  numbers of people, who are  clea ring  lands for 
agriculture  and oth er purposes often  un suit ed for  the a rea s involved.

Second, the  rapid depletion of trop ical  forest are as usua lly results  in soil 
erosion, losses of nutr ien ts, impairm ent or elimination  of oppor tunities to  discover 
and  develop new drugs and  foods and  ind ust ria l products, and may cause  cli
matic difficult ies by a building of CO2 in the atmosphere.

Third, we are pleased th at  the U.S. For est Service is working with the Ins ti
tu te  of Trop ical Fore sts in Pue rto Rico and  the Insti tu te  of Pacific Islands  in 
Haw aii on r esea rch in t his  imp ortant  a rea . We are  equally  pleased that  the U.S. 
Agency for  Intern ational Development (AID) is working on the problem. How
ever, we th ink  we can do more.

To conclude, we feel th at  the  U.S. Government, segments  of the  timber in
dus try,  and  privat e con servation/environ men tal groups can make many contri
butions to  the wise managem ent of t ropical  fo rests . We ar e hopeful  th at  an  In ter
agency Task Force report, soon to be released, will at trac t deservedly -important 
atte ntion to what we cons ider a s a m ajor  global problem.

The National Wildli fe Federat ion laid  stress  on the  problem in the  first of 
our  “Fragi le Ea rth” series of artic les. This  appeared  in the July-A ugu st, 1976, 
Issue of Intern ational Wildl ife Magazine, a copy which is atta che d for your 
information .

Thank you for  the  oppor tunity of  sha ring these views.
Sincere ly,

T homas L. Kimball , 
Executive Vice President.

Attachments .
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R eso lut ion  No. 3  

CON SERVATION OF TROPICAL FORESTS

Whereas, tropical forests consist of and support tremendous numbers of plants and animal species, renewable resources with scientific, medicinal, genetic, cultural , aesthetic, nutrit ional , commercial and ecological values of global importance; and
Whereas, realization of these values is dependent on sound resource management specifically designed for tropical forest ecosystems, in part icular the adoption of scientific forestry and agr icultu ral p ractices; andWhereas, increasing demands are being placed on tropical forests to produce food, fiber, and energy to meet the short-term needs of the people in developing countries in which these forests are found, and these demands are  resulting in a rap id and accelerating clearing of forest l ands ; andWhereas, a continuation of cu rrent land use practices and policies will result in the conversion of large areas of forest lands to other less appropriate  and valuable uses by the end of the century, some of which threa ten the capacity of the land to produce renewable resources; andWhereas, neither scientists  nor management agencies are currently able to predict the long-range ecological, climatic, sociological, or economic consequences of such vast changes in vegetation ; and
Whereas, both the benefits associated with sound resources management and the costs of possible losses of renewable resources and adverse climatic changes result ing from deforesta tion will affect both developing and developed nations; and
Whereas, no program to change existing land use practices in tropical forests can succeed without the cooperation of the local government and financial and technical support from developed countr ies; andWhereas, the U.S. Government, has established an Interagency Task Force on Tropical Forests, to address  the deforestation problem : Now, therefore, be itResolved, That  the National Wildlife Federation in annual meeting assembled March 22-25, 1079, in Toronto, Ontario, hereby urges the U.S. Government, through its Interagency Task Force on Tropical Forests, to develop, as  a  matter of highest priority, a national  policy, strategy, and program statement on tropical fore sts; and
Be it further resolved, That  the National Wildlife Federation supports the efforts of international organizations such as IUCN, UNEP, and UNESCO to aggressively pursue  programs such as UNESCO’s Man and the Biosphere (MAB) Program which can contribu te significantly to the resolution of the tropical deforesta tion problem, and
Be it further resolved, Tha t the National Wildlife Federation urges the U.S. Government to increase its support, financial and otherwise, to both research and operational  programs (such as MAB) of international organizations which possess the greatest potential for resolving the tropical deforestation problem. Prior ities for these programs should include :

(1) establishment and implementation of deforesta tion monitoring and assessment systems at  the global, regional, national and local levels,(2) identification and quantification of the economic, social, and environmental costs associated with deforestation and the benefits received from proper forest management, including the economic importance of pharmaceutical drugs, genetic materials, and wildlife,(3) improvement of scientific understanding of basic physical, chemical, biological, and  ecological processes, especially in tropical rainforests , to assis t in predicting the impact of large-scale clearing of vegetation and in making soand land use decisions, and
(4) development of alternatives  to the present use of forests as well as improved reforestation and afforestation techniques; andBe it further resolved, Tha t the National Wildlife Federation urges the U.S. Government to review AID, Peace Corps, and other federally supported domestic and international programs to ensure  that U.S. efforts, especially in the Panama Canal Zone, Hawaiian Islands, and American Samoa are directed towards sound management of tropical forest resources.

66-326 0 - 8 1 - 2 5



Doomed  J un gl es ?

(By P eter Gwynne)
In the tropical island chain of Indonesia, stretching 3,000 miles across the 

western Pacific, the amount of timber  felled for export by American and Japanese 
logging companies boomed more than twentyfold between 1966 and 1970. Since 
then, mechanized cutting operations have been chewing up the archipelago’s rain 
forests  at an  even faster clip.

In the jungle of Rwanda, at the heart of the African continent, overpopula
tion has vastly intensified local slash-and-burn agriculture.  Thousands of acres 
of forest have become wasteland and the inexorable onslaught of more and more 
farmers, plundering one area afte r another, has put the mountain gorilla on the 
brink of extinction.

In Brazil, the military government is pushing ahead with an ambitious plan 
aimed at developing the huge, steamy “green hell” of the Amazon basin, peo
pling it with 18 million farmers and industr ial workers, converting entire regions 
into grassland for cattle  ranching or otherwise destroying forest areas in what 
is known as one of the most inaccessible regions on earth.

In southern India and Malaysia, extensive clearing of the tropical forest seems 
to have al tered patte rns of rainfall, with heavier bouts of precipitation at longer 
interva ls than normal—and ominous indica tions tha t the annual rainfall is de
creasing.

These activ ities are symptoms of one of the most significant, longlasting and 
irreversible changes tha t the face of the  earth has ever undergone—the pell-mell 
devastat ion of the planet’s tropical ra in forests. Jus t a qua rter  of a century ago, 
a composite satell ite photograph of the earth  would have revealed a broad belt of 
greenery around the equator  that  was broken only by the oceans—a belt that  had 
remained essentially unchanged for  some 50 million years.

Today, the picture  is strikingly different. Photographs from space now show 
tha t the girdle of green is broken in many places, and reduced in area  through
out its width. Pressures  from industry , farming and man’s soaring numbers are 
tearing into its very fabric. “The tropical rain forest is by far  the world’s most 
threatened ecosystem,” warns Tom Kimball, executive vice president  of the 
National Wildlife Federation. “The consequences of all the destructions now 
taking place may be fa r more costly to man over the long run  than any short
term economic gains could possibly justi fy.”

All indications are, however, tha t the rate  at which the pristine jungle is dis
appearing is on the increase. “If unguided commercial and agricultural exploita
tion are permitted  to continue a t the present accelerating pace,” assert s Thomas 
Lovejoy, s taff scientist and program directo r of the U.S. World Wildlife Fund, 
“almost all these virgin rain forests will be eliminated in only 25 years.”

The major concern of conservationists is the near certainty of losing most 
fauna and flora living in the jungles. According to Duncan Poore, senior ecolo
gist of the International Union for the Conservation of Nature and Natural 
Resources (IUCN), “the tropical rain forest is the richest expression of life 
tha t has evolved on this planet.” The seven to nine million square kilometers of 
tropical rain forests around the world are cradles of evolutionary diversity— 
gene pools whose continued health is vital to the productivity, climate, and 
quite possibly even the very survival of the earth  as a whole. “Destruction of 
the rain forests,” warns Lovejoy, “would mean the loss of an enormous wealth 
of genetic material, permanently alter ing the future of evolutionary options.”

Many scienti sts caution tha t the current worldwide massacre of rain forests 
could have far more immediate consequences, as well. Chief among these is the 
dramatic altera tion of climatic conditions tha t will almost certainly result from 
the transformat ion of immense a reas  of jungle into deserts.

To conserve the rain forests, however, scientists must understand thei r ecology 
far bette r than they do now. Experts know tha t the forests extend in a band of 
varying width  from the equator toward the tropics of Cancer and Capricorn and 
that  the predominant fact of l ife inside them is rain. Few tropical forest areas 
receive less than 100 inches of rain per year, while the nearly 400 inches of annual 
rainfall tha t deluges the Choco forest of Colombia i s enough to make the damp 
northwestern U.S. appear as dry as a desert in comparison. It  is this rainfall  th at 
facilit ates many of the ecological relat ionships in the tropical forests—relation
ships that are  often too complex to be understood on more than  a superficial level.



375

Ecologists recognize tha t the popular picture of the rain forests as steamy regions of impenetrable undergrowth underlain by masses of ro tting vegetation, from which fabulous creatures of every imaginable type and hue might emerge at any moment, is quite wrong. Close to the ground, the forests’ vegetation is nctually quite sparse. As a result of the jungles’ extraord inari ly efficient recycling of all thei r mater ial—most nutrients are cycled locally within the vegetation and surface layers of the soil—the amount of dead leaves underfoot is less than that  found in a normal temperate forest.The first impression of the tropical rain is generally one of monotony rather than diversity. The trees all seem very much alike and few animals hove into view, apa rt from an occasional bird, butterfly or lizard and numerous ant flies and ticks. Only rarely  is there  a glimpse of the  forests’ splendor, in the form of a start ling red land crab, an anteater  curled up asleep in a hollow tree, an elephant or leopard viewed at a distance, or a tall, pink-flowered wadara  tree surrounded by a swarm of hummingbirds.More thorough studies, from the tops of trees and from specially mounted 100- foot towers, reveal the  true extent  of the jungles’ riches. In fact, no other ecosystem in the world has  such a divers ity of plan ts and animals. A hectare (2% acres) of rain forest in Malaysia, for example, contains between 100 and 150 different kinds of trees exceeding a foot in girth  and 65 feet in height. More often than  not, the adjacent hectare contains up to 60 more types of trees. An 11-acre section of the Mocambo Forest close to Brazil ’s 450-year-old Amazonian port of Bel6m features the astonishing total of 295 separate  tree species. By contrast , any naturali st would be hard put to find just ten tree species in a hectare woodland plot in New’ England or Europe. Even the coves of the southern Appalachians, the richest forests in North America, rarely contain more than a couple of dozen distinct types of trees.
The diversity of birds in the tropical rain forests is equally astonishing. In a single Andean valley in Peru, n aturali sts have discovered more than 600 individual species of resident birds, w’hile the  tiny Barro Colorado island In the  Panama Canal boasts 208 species in its 6 ^  squfrre miles. By contrast, a typical 100,000- square-mile trac t in North America contains between 120 and 140 avian varieties.Trees and birds represent only a fraction of the fauna and flora in the tropical  rain forests. The jungles contain large numbers of orchids, ferns, bromeliads (relatives of the pineapple) and other herbaceous plants, most of which grow on the trunk s and branches of trees and not on the ground. The forests also hold literally hundreds of different species of vines, mosses, liverworts, lichen, fungi and microorganism too small to be visible to the naked eye.The animal life of the tropical forests ranges from the la rgest mammals, such as elephants and hippopotamuses, downwards in size through the big cats— leopards, jaguars and others—to snakes, lizards and frogs. B ut the numbers of these vertebrate species are  fa r exceeded by those of the insects. Experts estimate  tha t in some tropical forests the total biomass of all the ants  alone is grea ter than tha t of all vertebrates pu t together.Much of the animal life, however, is in middle and upper forest levels where it cannot be sampled easily. Census methods a re so inexact—they normally consist of nothing more sophisticated  than  sweeping a butterfly net through the forest undergrowth and identifying the creatures captured—that no scientist worth his salt is prepared to say jus t how many species of animals make their  homes in a single acre of any tropical forest. Exper ts are  content to assure us tha t the numbers are very large, and almost certainly  exceed those to be found in similarly-sized areas  in nontropical  regions.Just as impressive as the ecological diversity within individual jungles is the variation between tropical forests in different par ts of the world. In the Kibale Forest of Uganda, the 5,000-foot elevation gives a definite chill to the morning a ir—a remarkable contrast to the normal pattern of heat and humidity morning, noon and night. Nearly ha lf of the roughly 25,000 species of p lants tha t grow in the rain forests of southeast Asia ar e found nowhere else in the world. Toucans, for instance, a re restric ted to the jungles of the Americas, while their  distant cousins, the hornbills, are  found in all jungles except those in the Americas.
The unusual environmental conditions tha t exist in the tropical rain forests have given rise to a number of remarkable relationships between plants, soil and animals. None is more strange  than the pollination of flowers by bats, a situation typified by the durian  tree of Malaysia. Bats collect necta r on the wing, In
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the same fash ion as hummingbird s, and are att racted  to the  flowers by very 
specific colors or odors. The fr ui t of the du ria n is in a class of its own for odor, 
but if one can somehow manage to mask its  stench enough to bite into the fru it, 
its flesh tur ns out  to be delicious. The costly fru it is a tra dit ion al offering for 
Bud dhis t monks of Sout heas t Asia.

The ma jor reaso n for the ra ther  monotonous first  impression of the tropic al 
fore st is th at  the  leaves of most of the trees are  superfici ally very sim ilar  in 
size, shape and tex ture . But benea th the monotony is a fore st str uc tur e of com
plicated  layer s. While the tal les t tree s of the  forest climb to heigh ts of 130 to 
160 feet, stan din g out above the res t of the  fore st like giganic cauliflow ers, the 
dens est regions of vegeta tion in the  jung les occur between alt itu des of 45 and 
90 feet. This  closely-packed region produces a na tural ba rri er  between the  airy, 
well-lighted region above often known as the  canopy, and the  gloomy, unch ang
ing und ergr owth below, which is illum inat ed only by passing sunflecks.

Another lay er vital to the smooth functioning of the fore sts is the one below 
the ground. German rese arch ers who have investig ated  the Amazon fore st have 
estimat ed th at  fully hal f of the tot al mass  of anim als supported  by th at  jungle 
live in the soil. The sub terr ane an cre atu res  include not only insects but also 
such rept iles  as  blind lizar ds and  burrowin g snake s that  never make even a 
token appeara nce  above the ground.

The wealth of exotic cre atures is not, however, the most asto undi ng aspect 
of the  trop ical forests. Th at dist incti on mus t go to the speed at  which the  fores ts 
use the ir basic resources  of hea t, wat er, min eral s and  organic mat eria l. The 
jung les are  really  huge recycling cent ers th at  put  their  scarce  resour ces to use 
the ins tan t they become ava ilable.  Most of the fore st pla nts  have tiny roots  nea r 
to the  surface  of the soil, ready  to take in nu trie nts  as soon as they reach the 
soil, and  even the  tal les t trees put  most of their  roots within  thre e or four feet 
of the  surface.  As a result of thi s rap id turn over, the trop ical rain fores ts 
normally accu mulate negligible amounts of leaf  lit te r and  produce scarcely 
any topsoil.

Wh at is the use of these jungles to ma n? Many species of trees in the  rain  
forests produce  valuable  timber,  nuts , gums, fibers and the  tough, pliable stems 
of climbing palms  (r a tt an s)  th at  are  used in makin g furni tur e. The forests  also 
contain the wild ancestors of some of the world 's most useful crop plan ts, among 
them cacao, coffee, ru bber  an d oil palm. Some of the  fores t anim als are  in demand 
for zoos and  lab ora tor ies  and other s, among them the blue Morpho butte rflies,  
are  us ed in o rnam ents.  Medical resea rch has  a lready  benefitted  from the  Mexican 
dioscorea, the  s ource of the corticoste roids  used in making  the  contracep tive pill, 
and  the  Mucuna vines whose seeds are  rich in the 1-dopa th at  provides majo r 
relief for v ictim s of Par kinson ’s disease.

Beyond th ese c urren t uses, exp erts a re confident th at  th e ju ngle s wi ll yield more 
compounds th at  will benefit mankin d. The trees , vines and  herb s of the  tropic al 
fore sts contain a huge number  of chemic als th at  app ear  to prot ect them aga inst  
the ravages of insects and oth er ene mies; if the  mechanisms of these  compounds 
can be un dersto od, it should be bu t a shor t step to ada pt at  lea st some of them to 
the  role of prot ecti ng crops, domest ic anim als and even humans .

Bu t these  bri ght  hopes are alre ady  being dimmed by the  headlong rus h— 
spar ked by the powerful tools of modern  technology—to exploi t the  forests ’ other 
resources. Whereas in years pas t a gang of men with  axes  and  machetes would 
tak e several weeks to clea r an acre of fores t, a small team equipped with  chain 
saws and bulld ozers  can now fell the same amount in a single hour. Nor are the 
modern  lumberm en selective in the ir exploits. For while only the choicer trop ical 
hardw oods can be used to make furn itu re  and  veneers, almost every tre e in the 
forest  provides timb er of a qua lity  sufficient to produce fiber boards and paper. 
Two facto ries, a t Gogol in New Guinea and in the  Choco rain  fores t, ar e now con
ver ting  all the for est ’s trees, rega rdless of the ir timb er value, into  wood chips th at  
will be exp orted for pap er-m aking; other trop ical nati ons  p resently  have plans on 
the drawin g board for similar  fa ciliti es.

The searc h for  m inera l reserves is also tur nin g up finds th at  thr eat en to uproo t 
more of the  jungles. Tin mining in the Mala ysian  penin sula has  been making 
inro ads  in to the  ra in forest for years, while newly developed me thods of surveyin g 
for min eral s from airp lane s and orbiting  satell ites have shown signs of iron ore 
and o ther  resources in Amazonia th at  will inev itabl y be mined in the  n ear  futu re. 
Large scale agric ult ure  is also con trib utin g to the devasta tion  of the  fores ts, as
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entrepreneurs and state agencies invest in “monocultural” projects of oil palms, rubber trees and tropical  pines.
Modern technology has planted another nail in the coffin of the jungles by making even the most remote tropical a reas  accessible to twentieth  century man. Amazonia, for example, .remained an outpost of inaccessibility in the past because its soil was too infertile to justi fy the expense of building roads and railroads. But in the past decade, air  transport and modern methods of road construction have opened up almost all the vast region to the depredations of industrial man. Land-hungry set tlers by the thousands have made their way along the highways tha t link Belem with Brasilia, 1,200 miles to the south, and the Atlantic port of Recife with Perimetro  Norte, 2,500 miles distant and jus t a few hundred miles from the Pacific Ocean. And while their efforts to grow crops and raise ca ttle have been uniformly disappointing to date, the Brazilian government still seems unshaken in i ts belief that, somehow, some day, modern agricultural technology will * make the Amazon region productive.
It  is not only modern agricultu re that th reatens the rain forests. Throughout the equatorial regions of the world, small f armers a re using their axes to clear acresized or even larger patches on which they can plant a crop or two of rice, manioc, sweet potatoes or corn, before moving on to adjacent plots after the soil becomes too weakened to support even those poor harvests. Slash-and-burn agricul ture of this type is hardly a phenomenon of the twentieth  century, and in the past it has provided primitive, nomadic tribes with successful, if  sparse, diets. Now, however, the human population of the tropical rain forests is increasing at such a rate  tha t the primitive farmers are forced to re turn  to forest plots before the soil has fully recovered. The result is tha t vast areas  of jungle are cut down to produce insignificant quanti ties of food.
In fact, jus t about every type of conventional use of the tropical forests is self-defeating. In contra st to the temperate  northern forests, which grow back to be used again, forest removal in the tropics can wipe out the possibility for renewal. Intensive agricultural development, for instance, the intense heat  of the sun, which bakes it  as ha rd as concrete, and to the torrentia l rain, which washes away whatever nutr ients are left in the soil. Usually, the soil is so denuded tha t it can support only two or three harvests of crops without the use of ferti lize rs; and with fertilizers in increasingly short  supply, few agricultural experts are likely to advocate their  use in chronically inferti le areas. The monocultures of rubber plants, cocoa and oil palms also suffer depredations unknown in the natural forests. For while the jungles are so well balanced ecologically tha t species of birds, insects or fungi rarely multiply unchecked, pests seem to be all but inevitable in the monocultures. The leafcutting ants tha t cuts pieces out of leaves to grow for food in their  underground “fungus gardens” do littl e damage in the rain forests of South and Central America because they spread their  attacks over several species of plants. But when their  activi ties concentrate on the citrus and cocoa trees of West Indian plantations, the ants become major scourges. In similar  fashion, tropical timber trees are often difficult to grow as pure stands because they fall foul of diseases tha t cause l ittle  apparent harm to the t rees in the ir natural settings. Sometimes a lack of pollinators, which depend for their survival on plant diversity, will also spell doom for a single-species crop.The destruction of the rain forests also th reatens indirect harm to rivers and streams and the life they contain. In an undisturbed forest, of the type th at still exists in p arts of Amazonia, many rivers are relatively free of large  amounts of soil run-off. They usually receive li ttle silt or other mater ials from the streams tha t feed them because the forests’ ultra-efficient recycling system leaves hardly • any waste to be collected by dra inage water. But when large clearings are cut inthe forests, the si tuation changes completely. Surface erosion ca rries away large quant ities of soil and its nutrien t-rich organic mater ial into the rivers, which become clogged with silt. The resut is impoverishment of the soil, dest ruction of fish, which die in large numbers from lack of food, elimination of other  forms of river  life and frequent  flash floods.

i The effect of over-exploitation of the tropical rain forests is not restric ted tothe ten percent of the ear th’s land area tha t they now occupy. If  the forests are destroyed, as now seems likely, biologists believe th at virtua lly all the p lant and animal life tha t inhabits  them will be doomed—including more than half  of the ear th’s bird species and three-fourths of all the world’s tree species. Such carnage would inevitably reduce the earth's natural genetic diversity to a dangerously
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low level, and destroy the vast potential of the tropical fores ts to contribute  to the 
good of mankind. “New and valuable uses of organisms are constantly being dis
covered in medicine, pest control and in the breeding of economic plants and 
animals, and i t would be blind and irresponsible to detsroy the source of so much 
potentially valuable material,” explains IUCN’s Duncan Poore.

The forests  are vital to mankind in another, more fundamental way. The fact  
tha t an enormous diversity of plants and animals live together in ecological ha r
mony in the tropical rain forests indicates tha t there must be some kind of nat
ural biological balance within them. I f we could fully understand this  balance, we 
might be able to learn lessons tha t are important for our own survival on th is 
planet. But unless the felling of the forests is hal ted soon, the jungles will join 
the dinosaur and the dodo, and the great potential that they contain will disap
pear like the nutrients tha t are swept away from forest soil once it s tree cover 
is removed.

(In  researching this article, author Peter Gwynne—who is science editor of 
Newsweek magazine—relied heavily on the work of rain forest expert P. W. 
Richards of the  University College of North Wales in Bangor, Wales.)
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H on or ab le  Don Bo nk er
C halr nnn , Hou se of R e p re s e n ta ti v e s

Su bc om m it te e on I n t e r n a t i o n a l  O rg a n iz a ti o n s  
House F o re ig n  A f f a ir s  Co mm ittee  
U .S . House of R e p re s e n ta ti v e s
W as hi ng to n,  D.C . 20515  9 May 1980

Dear Con gressm an  Bon ke r:

I would, l i k e  t o  c o n g ra tu la te  th e  Kor-se F o re ig n  A f fa ir s  Su bco m m itt ee  on I n t e r n a t i o n a l  O rg a n iz a ti o n s  f o r  I n i t i a t i n g  a  s e r i e s  o f h e a r in g s  on t r o p i c a l  d e f o r e s ta t io n .  The ICBP vi ew s t r o p ic a l  
d e f o r e s t a t i o n  as  th e  s in g le  most s e r io u s  t h r e a t  to  th e  f u tu re  
of th e  g r e a te r  p a r t  o f th e  w o rl d ’ s w i l d l i f e ,  In c lu d in g  I t s  b i rd  
l i f e .  T his  t h r e a t  w i l l  m a n if e s t i t s e l f  b o th  In  th e  lo s s  o f who le  sp e c ie s  w it h  lo c a l  d i s t r i b u t i o n s  and In  th e  d r a s t i c  d e c li n e  of 
sp e c ie s  more w id e ly  d i s t r i b u t e d .  Among th e  l a t t e r  a re  a  g r e a t  many b ird s  whi ch  we th in k  o f as  U .S . sp e c ie s  b u t whi ch  a re  e q u a ll y  
depen dent on th e  t r o p i c a l  f o r e s t s  o f our L a ti n  Am er ica n n e ig h b o rs  f o r  s e v e ra l  mo nth s o f  eac h y e a r . Two hu nd re d tw e n ty -f iv e  sp e c ie s  
of b i rd s  t h a t  b re ed  In  th e  U n it ed  S ta te s  u t i l i z e  t r o p ic a l  f o r e s t  In  th e  n o r th e rn  w in te r .

S in ce  1600 on ly  11 s p e c ie s^ o f  b i r d s  (12% of a l l  e x t i n c t  b i rd  
s p e c ie s )  ha ve  become  e x t i n c t  on c o n ti n e n ta l  a r e a s , whe re as  81 fro m o cean ic  i s la n d s  ha ve  become  e x t in c t .  Loo ki ng  a t  th e  d i s t r i b u t i o n  
of to d a y ’ s en dan gere d  sp e c ie s  as  an  I n d ic a t io n  o f wh ere to m or ro w’s 
e x t in c t io n s  w i l l  ta k e  p la c e , of 268 endan gere d  sp e c ie s  of b i rd s  
c u r re n t ly  l i s t e d  In  th e  vo lum e on b i r d s  o f th e  Red Dat a Book s e r i e s ,  co m pl ie d by m yse lf  fo r  th e  I n te r n a t io n a l  Un ion f o r  th e  C o n se rv a ti o n  
o f N at ure  and th e  I n t e r n a t i o n a l  C ouncil  f o r  B ir d  P re s e rv a t io n , 126 o r 4?% a re  c o n t in e n ta l  sp e c ie s  w her ea s 1U2 or 53% a re  i s la n d  s p e c ie s .

Th us , I t  I s  c le a r  t h a t  a s h i f t  ha s a lr e a d y  ta k en  p la c e  from  
th e  h i s t o r i c a l  s i t u a t i o n  o f  b ir d  e x t in c t io n s  o c c u rr in g  m ai nly  on 
Is la n d s  to  an  In c re a s in g  numb er afid  p e rc e n ta g e  l i k e l y  to  o ccur on 
c o n ti n e n ta l  a r e a s . F u ll y  tw o - th ir d s  o f th e se  c o n ti n e n ta l  en dan ger ed
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b ir d s  a re  dependen t on f o r e s t s .  In  g e n e ra l,  th e  num ber  o f sp e c ie s  
o f o rg an is m s,  In c lu d in g  b i r d s ,  Is  h ig h e s t  In  t r o p ic a l  c o n ti n e n ta l  
f o r e s t s i  f o r  ex am pl e,  Co lombia w it h  12>s> o f th e  la n d  a re a  o f th e  
U n it ed  S ta te s  ha s 2100 s p e c ie s  o f b i r d s  comp ared  w it h  700 In  th e  
U nit ed  S t a te s .  Oce an ic  I s la n d s  ha ve  r e l a t i v e l y  v e ry  few  s p e c ie s .
The s ig n i f ic a n c e  of t h i s  i s  t h a t  th e  fo cus o f e x t in c t io n  p ro c esse s  
I s  now s h i f t i n g  away from  sp e c ie s -p o o r  a re a s  an d on to  p r e c i s e ly  
th o se  a re a s  o f th e  e a r th ’ s s u r fa c e  r i c h e s t  In  numb ers  of  s p e c ie s .
The In e sca p a b le  r e s u l t  o f t r o p ic a l  d e f o r e s t a t i o n  w i l l  be  an  
u n p re ced en te d  a c c e l e r a t i o n  o f th e  r a t e  o f e x t in c t io n  of b i r d s ,  
a  pheno menon  t h a t  w i l l  un d o u b te d ly  be  re p e a te d  in  eac h  o f th e  o th e r  
c la s s e s  o f l i v i n g  o rg an is m s.

The se co nd p r e d ic ta b le  r e s u l t  o f  t r o p ic a l  d e f o r e s ta t io n  w i l l  
be  th e  d e c l in e  o f w id esp re ad  b i r d  s p e c ie s , In c lu d in g  rany  t h a t  
b re ed  in  th e  U nit ed  S t a te s .  R ece nt r e s e a rc h  in  t r o p ic a l  f o r e s t s  
In  L a ti n  Amer ica show s t h a t  many N ort h  Amer ican  m ig ra n ts  e s t a b l i s h  
t e r r i t o r i e s  on t h e i r  w in te r in g  g ro u n d s.  T his  t e r r i t o r i a l i t y  im p li e s  
an  u pper l i m i t  to  th e  numb er o f b i r d s  t h a t  a g iv en  t r a c t  of t r o p ic a l  
f o r e s t  can  su p p o r t.  When a  t r a c t  i s  c u t th e  b i rd s  t h a t  r e l i e d  on I t  
a re  e li m in a te d ;  c o n tr a ry  to  p o p u la r c o n ce p ti o n  th ey  can no t s e a rc h  
o u t an  unoccu pie d  t r a c t  and b eg in  a g a in , f o r  ev id en ce  shows t h a t  
a l l  s u i t a b l e  f o r e s t  Is  a lr e a d y  occup ie d  by b i r d s  who w i l l  d e fe n d , 
a lm o st  al w ay s s u c c e s s f u ll y , t h e i r  t e r r i t o r i e s  a g a in s t  ne wc om ers. 
While t e r r i t o r y  s iz e  i s  som ew hat e l a s t i c ,  depend in g  on a  numb er of  
f a c to r s ,  i t  canno t be  co m pr es se d be yo nd  a  c e r t a in  l im i t .

For th e s e  re aso n s  we vi ew  w it h  a la rm  th e  In c re a s in g  r a t e  o f 
t r o p ic a l  d e f o r e s ta t io n  an d welcom e your i n i t i a t i v e  to w ar d f in d in g  
I n s t i t u t i o n a l  s o lu t io n s  to  th e  p ro ble m . We wo uld l i k e  to  enco ura ge 
c o n g re ss io n a l su p p o rt  o f th e  F e d e ra l In te ra g e n c y  Ta sk  F o rc e , f o r  
we b e li e v e  t h e i r  I n i t i a t i v e s  a re  In  our own an d th e  w o rl d ’ s b e s t  
I n t e r e s t s .

S in c e re ly  y o u rs ,

Cv-^e • •S

W arren B. King  
Ch air man
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Deforestation and  C O 2 

(By A. D. Hinck ley)

IN TE RN AT IO NA L RES EARCH  AN D TEC HNO LOG Y CORPORATION

A b s tr a c t

Some o f  th e  v a r i a b l e s  t h a t  m ust  b e  c o n s id e r e d  i n  a n a ly z in g  
th e  C02 _ b io m ass  r e l a t i o n s h i p  in c lu d e  th e  k in d s  o f  v e g e t a t i o n  
c o v e ra g e , r a t e s  o f  c o n v e r s io n  fr om  o ne  to  a n o th e r  k in d , r a t e s  
o f p l a n t  g ro w th , t h r e s h o ld s  o f  CO2 g ro w th  s t i m u l a t i o n ,  an d r a t e s  
o f  CO2 r e l e a s e  fr om  v e g e t a t i o n ,  w e t la n d s ,  tu n d ra  an d s o i l .  Up 
u n t i l  r e c e n t l y ,  i t  h ad  b een  as su m ed  t h a t  th e  w o r l d 's  b i o t a  
s e rv e d  a s a s in k  f o r  CO2 r e le a s e d  by c o m b u s ti o n  o f  f o s s i l  f u e l s .  
How ev er , i t  now a p p e a r s  t h a t  d e f o r e s t a t i o n  e x c e e d s  r e -g ro w th  
w orl d w id e  an d CO2 fr om  th e  b i o t a  i s  c o n t r i b u t in g  to  th e  o b se rv e d  
i n c r e a s e  i n  th e  a tm o s p h e r ic  c o n c e n t r a t io n  o f  CC>2. M id -r a n g e  
e s t im a te s  o f  t r o p i c a l  d e f o r e s t a t i o n  a r e  a ro u n d  12 m i l l i o n  h a /y e a r .  
T h is  i s  e q u iv a l e n t  to  a  r a t e  o f  0.5 % p e r  y e a r .  The am ou nt  o f  CO2 
r e le a s e d  fr om  th e  d ead  v e g e t a t i o n  an d ex p o se d  humu s in  th e  
t r o p i c a l  c l e a r i n g s  i s  a p p ro x im a te ly  3 .0  X 10^ m e t r ic  to n s  (1 0^5  
gr am s)  p e r  y e a r .  H ow ev er , u p ta k e  by  re g ro w th  i n  t r o p i c a l  an d 
te m p e ra te  e c o sy s te m s  may  re m ov e a s  mu ch a s  1 .5  X 10 ^ to n s ,  l e a v in g  
a n e t  c o n t r i b u t io n  to  th e  a tm o sp h e re  an d h y d ro s p h e re  o f  a p p r o x i
m a te ly  1 .5  X lO ^ , i n  c o n t r a s t  to  th e  5 X 10 ^ to n s  r e le a s e d  by  
co m b u s ti o n  o f  f o s s i l  f u e l s .  A s h i f t  to  b io - e n e r g y  w i l l  re d u c e  
th e  r a t e  o f  CO2 in c r e a s e  o n ly  i f  th e  f u e l  c ro p s  a r e  m an ag ed  f o r  
s u s ta in e d  y i e l d .

F u l l  T ex t

T her e  a r e  many unan sw ere d  q u e s t io n s  a b o u t CC^:

-  w hat e f f e c t s  w i l l  in c r e a s e d  c o n c e n t r a t io n s  h av e  on  
c l i m a t i c  p a t t e r n s :

-  a r e  t h e r e  h o m e o s ta t ic  m ec han is m s ( in c r e a s e d  c lo u d  
c o v e r , m or e r a p id  p l a n t  g ro w th , e t c . )  i n t e r a c t i n g  
w i th  a tm o s p h e r ic  CO2 c o n c e n t r a t io n s ?
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-  how much CO2 i s  c a p tu r e d  by  th e  o cean  s u r f a c e  an d 
how r a p id l y  i s  i t  t r a n s p o r te d  to  se d im e n ts  o r  
c a rb o n a te  d e p o s i t s ?

-  how much CO2 i s  r e l e a s e d  from  b io m ass  an d s o i l s  
when a f o r e s t  i s  c le a r e d ?

-  how much i s  f ix e d  p h o t o s y n t h e t i c a l l y  by  new  gro w th  
in  f o r e s t s  an d f i e l d s ?

To day  I  w i l l  d e a l  o n ly  w i th  th e  l a s t  two q u e s t io n s  an d my 
an sw ers  w i l l  be  q u i t e  t e n t a t i v e .  T ab le  1 sh ow s som e r e c e n t  
e s t im a te s  o f  an n u a l c a rb o n  r e l e a s e  fr om  th e  b io s p h e r e .  As yo u 
can  s e e ,  th e r e  i s  c o n s id e r a b le  v a r i a t i o n  i n  e s t im a te s  made in  
each  p ap er (l ow  to  h ig h  f a c t o r s  o f  A, 10 , 3 , 5 an d 9 , s k ip p in g  
C h a n 's  s im u la t io n )  . Th e o v e r a l l  ra n g e  i s  ev en  g r e a t e r ,  w i th  a 
4 5 - f o ld  d i f f e r e n c e  b e tw een  B o l in  an d Ad am s’ lo w e s t  an d W oodw el l’ s 
h i g h e s t .  I n t u i t i v e l y ,  yo u m ig h t ta k e  a m ed ia n  v a lu e  a s  y o u r 
b e s t  e s t im a te  b u t W oodw el l’ s  h ig h  v a lu e  sk ew s th e  m ed ia n  upw ard .
An a v e ra g e  o f m id -ra n g e  v a lu e s  i s  2 .0  X 10^ to n s  b u t  h a r d ly  a 
s t a t i s t i c  in  w hic h yo u w ou ld  p la c e  g r e a t  c o n f id e n c e .

A b e t t e r  a p p ro ac h  i s  to  re ex am in e  th e  a s su m p ti o n s  u sed  by 
th e  a u th o r s  in  m ak in g t h e i r  e s t im a te s .  I f  th e s e  a s su m p ti o n s  a re  
n o t w e l l  fo unded , th e n  th e  e s t im a te s  can  be  d i s c o u n te d  o r  
m o d if ie d . I t  i s  e s p e c i a l l y  im p o r ta n t  to  u n d e r s ta n d  why W oodw el l’ s 
e s t im a te s  a r e  c o n sp ic u o u s ly  h ig h .  I n  h i s  S c ie n c e  a r t i c l e  
( c o -a u th o re d  w it h  W h i t t a k e r ,  R e in e r s ,  L ik e n s , D e lw ic h e  an d B o tk in )  
h e  s t a t e s :

" I f  a r a t e  o f  c l e a r i n g  o f  1 to  2 p e r c e n t  p e r  y e a r  w ere  
a p p li e d  to  th e  f o r e s t s  o f  th e  e a r t h ,  w hic h  we ta k e  to  h av e  a 
t o t a l  p l a n t  mas s o f  743 X 10 ^5  g o f  c a rb o n  . . .  an d i f  tw o - th i r d s  
o f  th e  b io m ass  w ere  r e le a s e d  a s  CO2 w ith  th e  re m a in d e r  s t o r e d ,  
th e  am ou nt  o f  c a rb o n  r e le a s e d  a n n u a l ly  w ould  b e  5 to  10 X 10 15  g -  
one to  two ti m es th e  am ou nt  c u r r e n t ly  r e le a s e d  fr om  f o s s i l  f u e l s . "  
(p . 14 3)

Fro m t h i s  s ta te m e n t  an d fr om  T ab le  2 i n  h i s  p a p e r  ( s e e  T ab le  
2 h e re w ith )  i t  i s  a p p a r e n t  t h a t  h e  c o n s id e r s  a l l  m a jo r  b io m es a s  
n e t  e x p o r te r s  o f CO2. To b e  s u r e ,  h e  does em p h asi ze  th e  r o l e  o f 
th e  t r o p i c a l  f o r e s t s ,  s t a t i n g :

" I f  we c o n s id e r  o n ly  th e  t r o p i c a l  f o r e s t s ,  th e  am ou nt  
r e le a s e d  wou ld  be  a b o u t 3 to  6 X 10 ^5  g o f  c a rb o n  a n n u a l ly "  
(a ss u m in g  an n u a l c l e a r i n g  o f  1 to  2 p e r c e n t)  ( p .  14 3)  an d "we  
ju d g e  t h a t  th e  ra n g e  o f  0 .5  to  1 .0  p e r c e n t  p e r  y e a r  in c lu d e s  th e  
c o r r e c t  c u r re n t  r a t e  o f  c l e a r i n g  o f  t r o p i c a l  f o r e s t s  an d t h a t  th e  
m ost  p ro b a b ly  ra n g e  fr om  th e  b i o t a  a n n u a l ly  i s  4 to  8 X 10 ^5  g o f 
c a rb o n " , (p . 14 5)  F o ll o w in g  h i s  T ab le  2 , a p ro  r a t i n g  o f  th e  
d e t r i t u s  an d hum us r e l e a s e  w ould  a t t r i b u t e  m or e th a n  h a l f  o f  a l l  
n e t  r e l e a s e  to  t r o p i c a l  f o r e s t  e c o sy s te m s .
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T ab le  1 . R e le a s e  o f  C ar bon fr om  th e  B io sp h e re

A u th or A nnual
R e le a s e
1C)9 to n  C

Comm ent s

B o li n  (1 977) 0 .4 - 1 .6 N et t r a n s f e r

Adams (1 97 7 
e t  a l

0 .4 - 4 .0 B ase d on  woo d c o n su m p ti o n

Ham pick e (1 979) 1 .5 - 4 .5 M o s tl y  i n  th e  t r o p i c s

Chan (1 979) 
e t  a l

2 .6 - 2 .9 C om pute r m od el  s im u la t io n

F re y e r  (1 979) 3 +  2 1 8 50-1 979 ; b a se d  on 1 3 C /1 2 C

Woo dw ell  (1 978) 
e t  a l

7 .8  (2 -1 8 ) N et t r a n s f e r ;  m o s tl y  i n  th e  
t r o p i c s

(a d a p te d  from  T.V . A rm en ta no ( e d . )  
S o i l s  i n  th e  W or ld  C ar bon C y c le  -  
R ese a rc h  N eeds.  TI E- DOE/ EV/1 00 40 -

(1 9 7 9 ) , Th e R o le  o f  O rg a n ic  
P ro b le m  D e f i n i t i o n  an d
2)



T ab le  2 . E s t im a te s  o f  c u r r e n t  r e l e a s e s  o f  c a rb o n  from  m ajo r 
t e r r e s t r i a l  p l a n t  c o m m u n it ie s . Co lumn 5 g iv e s  w ha t w ere  c o n s id e re d  
to  be  th e  m ost  p ro b a b le  l i m i t s  b a se d  on  a  maximum o f  tw ic e  th e  n e t  
r e l e a s e  an d a  lo w er l i m i t  o f  o n e - th i r d  th e  n e t  r e l e a s e .

P la n t  Co mm unity

C arb on  r e l e a s e d  (X 10^ m e t r i c  to n s )

F o r e s t
c l e a r i n g

an d
h a r v e s t

I n c re a s e d  N et Ran geNEP R e le a s e

T ro p ic a l  f o r e s t s 4 .4 0 .9 3 .5 1 -7

T em per ate  zo ne f o r e s t s 1 .7 0 .3 1 .4 0 .5 -3

B o re a l f o r e s t 1 .0 0 .2 0 .8 0 -2

O th e r v e g e t a t i o n  
( in c lu d in g  a g r i c u l t u r e )

0 .3 * 0 .1 0 .2 0-1

T o ta l  la n d  v e g e t a t i o n 7 .4 1 .5 5 .9 1 .5 -1 3

D e t r i t u s  an d hum us 2 .0 +
0 .5 - 5 .0

La nd  t o t a l 7 .9 2 -1 8

*The m ajo r c o n t r i b u t io n s  to  a  r e l e a s e  a r e  fr om  w o o d la nds an d 
sav an n as  t h a t  a r e  c l e a r e d  f o r  a g r i c u l t u r e  o r  g r a z in g .  We h av e  
as su m ed  a  c le a r in g  r a t e  o f  0 .6  p e r c e n t  o f  th e s e  l a n d s ,  w it h  
a b o u t o n e - th i r d  o f  t h a t  r e s t o r e d  a s  i n c r e a s e d  NEP.
+ M aj or r e l e a s e s  from  o r g a n ic  d e t r i t u s  an d hu mus a r e  p ro b a b ly  in  
th e  c le a r i n g  o f f o r e s t  f o r  a g r i c u l t u r e  o r  f o r  g r a z in g ,  a lt h o u g h  
th e r e  a r e  s u b s t a n t i a l  r e l e a s e s  a s s o c i a t e d  w i th  h a r v e s t s  o r  ti m b e r .

(B as ed  on  W oo dw ell e t  a l , (1 978) , Th e B io ta  an d th e  W or ld  C ar bon 
B u d g e t.  S c ie n c e . 199: p . 14 9)



In  h i s  S c i e n t i f i c  A m eri can  a r t i c l e ,  W oo dw el l m ak es  s i m i l a r  
s t a te m e n ts .

"T he  b e s t  a s su m p ti o n s  a v a i l a b l e  to  me s u g g e s t  t h a t  th e  r a t e  
o f c l e a r in g  o f  t r o p i c a l  f o r e s t s  f o r  a l l  p u rp o s e s  i s  p ro b a b ly  i n  
th e  ra n g e  o f  .5  to  1 .5  p e r c e n t  o f  th e  e x i s t i n g  a r e a  a n n u a l ly .  I f  
th e  r a t e  i s  1 p e r c e n t  an d i f  m ost  o f  th e  c l e a r i n g  i s  th ro u g h  th e  
e x p a n s io n  o f  a g r i c u l t u r e  an d g r a z in g  la n d s  i n t o  a r e a s  t h a t  w ere  
fo rm e r ly  f o r e s t e d ,  th e  r e l e a s e  o f  c a rb o n  fr om  f o r e s t s  a lo n e  w ould  
be  a b o u t 4 .5  X 10 15  gra m s p e r  y e a r .  By a p p ly in g  su ch  e s t im a te s  
to  th e  e n t i r e  t e r r e s t r i a l  b i o t a ,  a ll o w in g  f o r  a d d i t i o n a l  s t o r a g e  
th ro u g h  re g ro w th , my c o l l e a g u e s  an d I  h a v e  r e c e n t l y  e s t im a te d  t h a t  
th e  n e t  r e l e a s e  o f c a rb o n  d io x id e  to  th e  a tm o sp h e re  fr om  th e  b i o t a  
i s  6 X 10 1 5  gr am s o f  c a rb o n  a n n u a l ly .  Th e m ag n it u d e  o f  an  a d d i
t i o n a l  r e l e a s e  th ro u g h  th e  d ecay  o f  s o i l  hu mus i s  h a rd  to  c a l c u l a t e  
b u t  we h av e  e s t im a te d  th e  l o s s  a t  2 X 10 ^5  gra m s p e r  y e a r .  Th e 
t o t a l  e s t im a te d  r e l e a s e  i s  t h e r e f o r e  a b o u t 8 X 10 ^5  g ra m s ."  ( p .  42 )

Woo dw ell an d h i s  c o l l e a g u e s  w e re  ta k e n  to  t a s k  by  R a ls to n  
(1 979) in  a l e t t e r  to  S c ie n c e . He u se d  FAO e s t im a te s  f o r  w o rld  
f o r e s t  re m oval an d c o n c lu d e d  t h a t  W o o d w e ll 's  e s t im a te s  o f  c a rb o n  
r e l e a s e  sh o u ld  be  re d u c e d  by  a f a c t o r  o f  1 0 . He a l s o  s u g g e s te d  
t h a t  U .S . f o r e s t s  a r e  s e r v in g  a s  a  s in k  f o r  CO2 an d w i l l  c o n ti n u e  
to  do  so  u n t i l  1995 . Th e l a t t e r  th em e was  em p h asi zed  a t  a  r e c e n t  
w ork sh op sp o n so re d  b y  th e  D ep art m en t o f  E nerg y  an d c o n d u c te d  by 
th e  I n s t i t u t e  o f E co lo g y  (A rm en ta no an d H e t t ,  1 9 7 9 ) . Th ey  
e s t im a te d  ( p .  26 ) t h a t  th e  n e t  in c r e a s e  i n  th e  c a rb o n  p o o l o f 
te m p e ra te  f o r e s t s  i s  0 .8 7  to  1 .0 2  X 10 9  to n s  p e r  y e a r  i n  co m m erc ia l 
f o r e s t s  an d an  a d d i t i o n a l  0 .1  to  0 .2  X 10 9  to n s  p e r  y e a r  i n  
u n in v e n to r ie d  s t a n d s .  Th ey  c o n c lu d e  t h a t  " te m p e ra te  f o r e s t s  may 
be  a b so rb in g  ca rb o n  e q u a l  to  n e a r ly  50% o f  th e  a p p ro x im a te ly  2 .3  X 
10 9  to n s  added  to  t h e  a tm o sp h e re"  a n n u a l ly .

T h is  r a i s e s  th e  q u e s t io n  -  w h a t i s  th e  g lo b a l  c a rb o n  b u d g e t 
i f  t r o p i c a l  f o r e s t  e c o sy s te m s  a r e  n e t  e x p o r te r s  o f  CO2 an d te m p er
a t e  f o r e s t s  n e t  im p o r te r s ?  F i r s t ,  we h av e  to  p ic k  a  nu m be r f o r  
t r o p i c a l  d e f o r e s t a t i o n ,  th e n  c o n v e r t  t h a t  to  c a rb o n  r e l e a s e  fr om  
dead  p l a n t  m a t e r i a l  an d ex p o se d  s o i l .  A nnual d e f o r e s t a t i o n  i n  
th e  t r o p ic s  h a s  b e e n  e s t im a te d  a t  l e v e l s  fr om  8 to  20 m i l l i o n  
h e c t a r e s / y e a r . I f  12  m i l l i o n  i s  ta k e n  a s  a m id -ra n g e  v a lu e ,  an d 
W oo dw el l’ s a r e a l  t o t a l  o f  2450  m i l l i o n  h e c t a r e s  f o r  t r o p i c a l  r a i n  
f o r e s t  an d t r o p i c a l  s e a s o n a l  f o r e s t  i s  c o r r e c t ,  th e  r a t e  o f  a n n u a l 
d e f o r e s t a t i o n  i s  a p p ro x im a te ly  0.5 % . U sin g  W oodw el l’ s  t o t a l  o f  461 X 10 9  to n s  t r o p i c a l  b io m a ss , t h i s  i s  e q u iv a le n t  to  2 .3  X 10 9  
to n s .  A n o th e r 0 .7  X 10 9  to n s  may b e  r e le a s e d  a s  a r e s u l t  o f  s o i l  
d i s tu r b a n c e  an d e x p o su re  a s s o c i a t e d  w i th  th e  t r o p i c a l  d e f o r e s t a 
t i o n ,  a lt h o u g h  t h i s  w ould  im ply  l a r g e  c o n t r i b u t io n s  fr om  m onta ne 
f o r e s t s ,  ( s e e  S c h l e s in g e r ,  19 79 ) o r  50% r e l e a s e  d u r in g  th e  f i r s t  
y e a r  a f t e r  d e f o r e s t a t i o n .
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E s t im a te s  o f u p ta k e  i n  t r o p i c a l  an d te m p e ra te  f o r e s t s  m ust  
a l s o  be  co uch ed  in  c a v e a t s .  Th e 1 .0  X 10 ^ to n s  c a rb o n  s to r a g e  i n  
in v e n to r ie d  s t a n d s ,  m o s tl y  E u ro p ean  an d N o rt h  A m eri can , se em s 
r e a s o n a b le .  How ev er , f o r e s t  f i r e s  an d o th e r  p ro b le m s i n  th e  
P e o p le ’ s  R e p u b li c  o f C h in a  ma ke i t  u n l ik e l y  t h a t  r e f o r e s t a t i o n  i s  
p ro c e e d in g  a c c o rd in g  to  p la n ,  an d a n n u a l in c re m e n ts  o f  2 . A m i l l io n  
h e c t a r e s  (E ck holm , 19 79 ) a r e  im p ro b a b le , a lt h o u g h  th e  t a r g e t  i s  
3 .0  m i l l i o n  h e c t a r e s  p e r  y e a r  b e tw een  now an d 2000 . S im ila r  
p ro b le m s b e s e t  f o r e s t r y  p ro gra m s i n  many o th e r  c o u n t r i e s .  T h e re 
f o r e ,  a t o t a l  n e t  a n n u a l i n c r e a s e  o f 0 .5  X 10^ to n s  c a rb o n  in  
u n in v e n to r ie d  t r o p i c a l  an d te m p e ra te  f o r e s t s  w ould  seem  to  b e  a 
f a i r  g u e s s . I t  sh o u ld  be  n o te d  t h a t  i n  W oodw el l’ s T ab le  2 , 
in c r e a s e d  NEP ( n e t  e co sy s te m  p r o d u c ti o n )  t o t a l i n g  1 .5  X 109  to n s  
c a rb o n  i s  e s t im a te d  f o r  " t o t a l  la n d  v e g e t a t i o n "  b u t  60% was  
a t t r i b u t e d  to  th e  t r o p i c s .

To r e c a p i t u l a t e ,  d e f o r e s t a t i o n  i n  th e  t r o p i c s  may b e  r e l e a s 
in g  a n n u a l ly  2 .3  X 10 ^ to n s  c a rb o n  fr om  b u r n t  and  r o t t e n  v e g e ta 
t io n  p lu s  a n o th e r  0 .7  X 10 ^ to n s  fr om  o x id a t i o n  o r  o r g a n ic  
m a t e r i a l  i n  th e  s o i l .  I n  th e  te m p e ra te  an d t r o p i c a l  r e g io n s ,  
h ow ever,  u p ta k e  th ro u g h  r e f o r e s t a t i o n  an d re g ro w th  may b e  1 .0  X 
1( P to n s  c a rb o n  in  in v e n to r i e d  (c o m m erc ia l)  f o r e s t s  an d 0 .5  X 10^ 
to n s  c a rb o n  in  f o r e s t s  l e s s  c lo s e l y  m o n it o re d  an d m ea su re d . T h is  
ca n  be  c o n s tru e d  a s  a n e t  e x p o r t  to  a tm o sp h e re  and  h y d ro sp h e re  
from  th e  f o r e s t e d  b io s p h e r e  o f  1 .5  X 10 ^ to n s  c a rb o n  i n  c o n t r a s t  
to  5 .0  X 109  to n s  c a rb o n  r e le a s e d  by  c o m b u s ti o n  o f  f o s s i l  f u e l s .

S in c e  th e  a n n u a l in c re m e n t in  th e  a tm o sp h e re  i s  2 .3  X 10^  
to n s  an d o c ea n s  p u r p o r te d ly  a b so rb  o n ly  2 .7  X 10 ^ to n s  p e r  y e a r ,  
th e r e  i s  s t i l l  an  a n n o y in g  d is c re p a n c y  o f 1 .5  X 10^  to n s  c a rb o n . 
T h a t i s  a l o t  o f c a rb o n  to  m is p la c e , b u t  i t  i s  p o s s ib l e  t h a t  th e  
w o r ld ’ s f o r e s t s  a r e  c l o s e r  to  e q u i l ib r iu m  th a n  w ould  b e  a p p a re n t  
fr om  th e s e  ro ugh  c a l c u l a t i o n s .  I t  i s  a l s o  p o s s ib l e  t h a t  th e  
o c e a n ic  u p ta k e  r a t e  sh o u ld  b e  r e c a l c u l a t e d .  T h is  p u z z le  h a s  
i n s p i r e d  much o f  th e  i n t e r d i s c i p l i n a r y  a c t i v i t y  sp o n so re d  by  th e  
D ep art m en t o f  E n erg y ’ s C ar bon D io x id e  an d C li m a te  R e se a rc h  
P ro gra m . T h ere  i s  a l s o  a  g r e a t  n eed  f o r  im pro ved  m easu re m en ts  o f 
f o r e s t  c l e a r i n g ,  r e p l a n t i n g  and  re g ro w th . Rem ot e s e n s in g  im ag e ry , 
w e l l  i n t e r p r e t e d ,  c an  p ro v id e  som e o f  th e  a n sw e rs  b u t  g ro und  
su rv e y s  a r e  a l s o  v i t a l .  F i n a l l y ,  i t  s h o u ld  b e  re c o g n iz e d  t h a t  
an y s h i f t  to  b io m ass  a s  a s o u rc e  o f  e n e rg y  w i l l  re d u c e  th e  r a t e  
o f CO2 in c r e a s e  o n ly  i f  th e  t r e e s  an d o th e r  c ro p s  u se d  f o r  a lc o h o l  
o r  d i r e c t  co m b u s ti o n  a r e  m an ag ed  f o r  p e r p e tu a l  b a la n c e  b e tw een  
r a t e s  o f  h a r v e s t  an d re g ro w th .
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L etter to H on . Don Bon ker F rom  Dr. P eter  H . R aven, D irector, 
Missouri  B otanical G arden

May 12 , 19 80
Th e H onora b le  Don B onker , C hai rm an  „ ' .
Subcom m it te e  on  I n t e r n a t i o n a l  O rg a n iz a t io n s  
House o f  R e p r e s e n ta t iv e s
W ash in g to n , D.C . 20515

Dea r C on gr es sm an  B onke r:

I t  wa s a  r e a l  p le a s u r e  to  have ha d th e  o p p o r tu n i ty  to  a p p e a r b e fo re  th e  
F o re ig n  A f f a i r s  Subco m m it te e on  I n t e r n a t i o n a l  O rg a n iz a t io n s  l a s t  wee k.
I  ho pe  yo u w i l l  l e t  me know how I  may h e lp  yo u in  you r n o ta b le  i n i t i a t i v e  
i n  t h i s  a r e a  o v e r th e  co ming m onth s.

I t  i s  o f ex tr e m e  im p o r ta n c e  t h a t  yo u r e a l i z e  t h a t  th e  d e velo pm en t o f  th e  
f o r e s t  in  t r o p i c a l  r e g io n s  d o es  n o t le a d  to  th e  c r e a t i o n  o f  a g r i c u l t u r a l  
sy st em s t h a t  a r e  p ro d u c ti v e  o v e r th e  lo n g  ru n . The s o i l s  o f th e  t r o p i c s  
a r e  s im p ly  d eg ra d ed  so  r a p id ly  wh en th e  f o r e s t  has been  rem ov ed  t h a t  even  th e  
a p p l i c a t i o n  o f  f e r t i l i z e r  w i l l  n o t h e lp ;  t h e i r  s t r u c t u r e  i s ,  i n  m ost  c a s e s ,  
e n t i r e l y  gone . T h e re fo r e , i t  i s  h ig h ly  m is le a d in g  to  im ag in e  t h a t  w hat  i s  
g o in g  on  in  th e  t r o p i c s  i s  a n a lo g o u s  t o  w hat  happen ed  in  th e  U n it e d  S t a t e s  an d 
o th e r  te m p e ra te  r e g io n s  i n  th e  p a s t .  Our a g r ^ c u lt JJT a l sy st em  p ^ n n a t. he
gg ported .-^

A ls o , .i s ^ x s ^ e d io g iy .
S im p li f ie d  f o r e s t s  in  w hic h  o n ly  a  fe w  s p e c ie s  p re d o m in a te  a r e  a t t a c k e d  by  
p e s t s  to  a  d e g re e  t h a t  i s  s im p ly  unknow n in  te m p e ra te  r e g io n s .  F u r th e rm o re , 
ou r la c k  o f  kn ow le dge i s  so  p ro fo u n d  t h a t  we j u s t  do  n o t know how to  o p e ra te  
i n  m ost  i n s t a n c e s ,  a s  De an  B e th e l b ro u g h t o u t i n  re s p o n se  to  yo u r q u e s t i o n s .

In  s h o r t ,  th e  U n it ed  S t a t e s  sh o u ld  n o t s im p ly  be s ta n d in g  by  and  ass um in g  
t h a t  th e  develo pm ent o f th e  f o r e s t s  i s  in  th e  i n t e r e s t s  o f  th e  c o u n t r i e s  
c o n ce rn e d . In  f a c t ,  g iv e n  th e  know le dge b a se  t h a t  we a c t u a l l y  p o s s e s s ,  th e  
"d ev e lo p m en t"  o f th e  f o r e s t s  in  m ost  t r o p i c a l  r e g io n s  i s  le a d in g  s t r a i g h t  
to  e c o l o g ic a l  d i s a s t e r .  I t  i s  c r e a t i n g  an  u n s ta b l e  sy st em  on a  w o rl d  s c a le  
an d on e in  w hic h  th e  U n it e d  S t a t e s  and  a l l  o th e r  d e v e lo p e d , te m p e ra te  c o u n t r ie s  
w i l l  be o n ly  n u m e r ic a ll y  m in or p a r t i c i p a n t s  w it h in  j u s t  a  c o u p le  o f  d e c a d e s .
I t  i s ,  t h e r e f o r e ,  a  m a t te r  o f  s e l f - i n t e r e s t  in  th e  c a u s e  o f n a t i o n a l  s e c u r i t y  
t h a t  sh o u ld  m o ti v a te  u s  to  c o n t r i b u t e  w h a te v e r i n t e l l e c t u a l  r e s o u r c e s  we ha ve  
to  th e  c r e a t i o n  o f s t a b l e  sy st em s ±i th e s e  c o u n t r i e s  w h il e  th e r e  i s  s t i l l  ti m e .

E q u a ll y , i t  i s  a g e n u in e  m is ta k e  to  as su m e t h a t  th e  kn ow le dg e i s  a v a i l a b l e  
w hic h  w i l l  a ll o w  u s ,  p ro v id e d  we go  a b o u t i t  i n  th e  r i g h t  way , to  s e t  up 
th in g s  in  th e  t r o p i c s  on  an  i n d e f i n i t e l y  p ro d u c ti v e  b a s i s .  I t  i s  n o t 
a v a i l a b l e ;  we nee d muc h m ore ; an d we need  to  a c q u i r e  i t  in  su ch  a way  th a t  
th e  r e s u l t s  o f  o u r i n v e s t i g a t i o n s  w i l l  be  a p p li e d  d i r e c t l y  to  d ev e lo p m en t.

I  c e r t a i n l y  en jo y ed  w ork in g  w it h  you r s t a f f  to  som e e x te n t  on  t h i s  q u e s ti o n  
a n d , a s  I  m en ti oned  ab o v e , I  w i l l  be  d e l ig h te d  to  do  w hat  I  c an  in  th e  f u tu r e .

W ith  a l l  go od  w is h e s , I  am

S in c e r e ly ,

PH R:jh

P e t e r  H. Ra ve n 
D ir e c to r
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L etter to H on . D on Bon ke r, F rom  D ea n Bet he l, College of F orest 
R esources, U niv ers ity of W ash ing ton

UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

James S. Bethe l, Dean 
Col lege  of  Fo res t Resources
AR-1O May 20, 1980

Congressman Don Bonker, Chairman 
Subcommit tee on In te rn a tiona l 

O rg an izat ions , Committee on 
Foreign A ff a i rs

House o f Re pre sentat ive s 
Washing ton, D.C. 20515 

Dear Congressman Bonker:

Thank you fo r  askin g me to  p a rt ic ip a te  in the  overv iew  hearings 
on "T ro p ic a l D e fo re sta tion".  I am glad th at the Congress is  in te re st ed 
in the  ro le  o f tr o p ic a l fo re sts  in the  world . The lands occupied by 
fo re sts  in the  tr o p ic s  are  im po rta nt  p ri m a r il y  because they co n s ti tu te  
a c r i t ic a l  po rt io n  o f the  resource  base o f many deve lopin g co untr ie s 
th a t fi n d  i t  d i f f i c u l t  to  adequately house, feed and cl o th e a ll  o f th e ir  
people.  A much more secondary ro le  o f these fo re s ts  is  to  supp ly m ate ria ls  
to  the  in te rn a tiona l markets though th is  may be a lo c a ll y  impo rta nt  source 
o f fo re ig n exchange.

Some o f us in  the U n iv e rs ity  community were concerned about these 
problems twen ty yea rs ago when we se t in motion  the a c t iv it ie s  th a t 
re su lte d in  the  fo rm at ion o f the  Organ izat ion fo r  T ro pica l Stu die s (OTS), 
a consort ium  o f more than twe nty  U.S. and La tin  American u n iv e rs it ie s  th a t 
are in te re ste d in tr o p ic a l b io lo gy. S t i l l  la te r  s ix  u n iv e rs it ie s  organized 
the consort ium  "U n iv e rs it ie s  fo r  In te rn a tiona l For es try  (UNIFOR)" fo r  
the  purpose o f po ol ing th e ir  resources to  prov ide fo r  ed uc at ion,  research  
and se rv ice in  the  area o f tr o p ic a l fo re s t resources. The U n iv e rs ity  o f 
Washing ton, Co llege  o f Fo rest  Resources was inst rumen ta l in  or ga nizing  

*  both  o f these u n iv e rs it y  groups and has been an ac ti ve  member o f both o f
them since th e ir  be ginn ings .

Over the  years many o f us have been fr u s tr a te d  by the  in d if fe re nce  
o f such la rg e fe der al departments  as Sta te  and A g ri cu ltu re  to  the  problems 
posed by tr op ic a l fo re s ts . I t  is  re fresh in g to  see th a t Pr es iden t C art e r' s  
exp ressions o f in te re s t in investment in  th is  a c t iv it y  has sparked some 
e ff o r ts  on the  part  o f these large departm ents.

The one fede ra l agency th a t has ma intain ed  a cont inuous  in te re s t 
in deve lop ing  an understandin g o f tr o p ic a l fo re s ts  has been the  Nat iona l 
Science Foundatio n. While i t ' s  resources  have not  been grea t i t  has 
dedic ate d a share o f those resources to  res earch  and education  in the 
scie nce s and tech no logies  re la te d to  tr o p ic a l fo re s ts . The fa c t th at 
there is  today a smal l bu t experien ced  group o f tr o p ic a l b io lo g is ts  and
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66-3 16 0 - 8 1 - 2 6



390

t ro p ic a l fo re s te rs  is  a t t r ib u ta b le  fo r  th e most p a rt  to  th e commitment 
o f N .S .F . to  thes e f ie ld s  when o th e r fe d e ra l ag en cies  we re busy w it h  
o th e r th in g s . I hope th a t Congress w i l l  no t f a i l  to  ta ke  ad vantag e o f 
th is  long  e s ta b lished  agency e x p e rt is e . W hi le  I have a long  tr a c k  re co rd  
o f advocating inve stmen t by th e fe d e ra l government in  th e  s o lu t io n  o f 
prob lem s re la te d  to  fo re s tr y  in  the tr o p ic s  I ha sten  to  no te  th a t I 
b e lie v e  th a t i t  is  much more im portan t th a t th e inve stmen ts  be w is e  then  
th a t they  be la rg e  and sp e c ta cu la r.

Jus t as a fo o tn o te  may I p o in t ou t th a t th e conc ern th a t I expressed 
in  my te stim ony fo r  ad equa te d e f in it io n s  was no t aca demic  n it - p ic k in g .
I f  we ar e go ing to  de vo te re so urce s to  th e  s o lu ti o n  o f prob lem s in  th e 
domain o f t ro p ic a l fo re s ts  we need f i r s t  to  be c e r ta in  th a t we a re  d e a ling  
w it h  th e re a l prob lems.  To qu ot e th e  man fo r  whom the hearing  s i t e  was 
named " i f  i t  a in t  bro ke , d o n 't  f i x  i t " .  Some o f the rh e to r ic  surroundin g 
d e fo re s ta ti o n  in  the tr o p ic s  is  in  th is  ca te gory . For exa mple th e  1979 
annual re p o rt  o f th e Cou nc il on Env iro nm en ta l Q u a li ty  c it e s  Honduras as 
a h o r r ib le  example o f tr o p ic a l d e fo re s ta ti o n . I t  s ta te s  th a t 30 to  40 
perc ent o f  Hondu ras' fo re s ts  have been de fo re s te d  s in ce I9 6 0 . Th is  is  a 
b la ta n t m is re p re se n ta tio n  o f the s ta tu s  o f  fo re s t ry  in  Hondura s. I t  is  
one o f th e mos t com ple te ly  fo re s te d  o f a l l  C entra l Am erican c o u n tr ie s . I t  
has th e mos t e f fe c t iv e  fo re s t ry  pro gra m in  C entra l Amer ica.  I t  has th e 
la rg e s t grou p o f p ro fe ss io n a l fo re s te rs  in  C entra l Am er ica  so uth o f Me xico 
and th ey  we re e s s e n ti a ll y  a l l  ed ucate d in  U.S.  u n iv e rs it ie s .  Ab ou t two 
ye ar s ago when FAO wan ted to  make a new ap po in tm en t o f an a s s is ta n t d ir e c to r  
ge ne ra l to  head i t ' s  fo re s t ry  d iv is io n  i t  se le c te d  Marco F lo re s Rhodas, C hie f 
o f fo re s t ry  fo r  Honduras a t th e  tim e , as th e f i r s t  such  ap poin te e fro m 
the wes te rn  hemisphere and th e second fro m a deve lo p in g co u n tr y . In c id e n ta ll y , 
Marco is  a U n iv e rs it y  o f Wa shing ton  d o c to ra l alumn us.  Our  s ta te  has pro 
vi ded s ig n i f ic a n t  he lp  to  Honduras in  th e  de ve lop ment o f  i t s  fo re s t ry  pro 
gram. Don Hop kins , re t ir e d  a s s is ta n t su p e rv is o r o f th e S ta te  Departm ent 
o f N atu ra l Resources  is  now engaged in  h is  second to u r o f du ty  as an adv is o r 
on fo re s t ry  to  Hondura s. Our c o ll e g e  has he lped  de ve lop a fo re s t ry  re 
se arch  pro gra m fo r  Hondura s, cond uc ted th re e  in  s e rv ic e  t ra in in g  co urse s 
fo r  th e p ro fe ss io n a l fo re s te rs  in  Hon duras and cond uc ted fo re s tr y  rese ar ch  
fo r  Hondu ras  a l l  f u l l y  pa id  fo r  by Ho ndura s. Our fe d e ra l governm ent has 
pro vide d no ass is ta nce  to  th e re c e n tl y  de ve lope d Honduran fo re s t ry  program 
even though i t ' s  p ro fe ss io n a ls  ar e e s s e n t ia ll y  a l l  U.S. ed uc ated . Canada 
has pro vi ded th e m a jo r it y  o f b i - la te r a l  fo re s t ry  a id  w it h  th e UK and West 
Germany p ro v id in g  sm al l q u a n t it ie s .  FAO and th e In te r-A m erican  Developm ent  
Bank have pro vid ed ass is ta nce  fro m th e  m u lt i- la te r a l  se c to r.  S u bs ta n tia l 
U.S. fund s are  in vo lv ed he re  o f co urs e.

The second d i s t r i c t  o f  Washin gton  is  fro m a fo re s t ry  s ta n dpo in t one 
o f th e most p ro duc ti ve  d is t r ic t s  in  th e  Unite d S ta te s— perhaps th e  most  
p ro d u c ti ve . Us ing  some o f th e  c r i t e r ia  c u r re n t ly  in  vogue most o f  th e h ig h
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s it e  land in  your d is t r i c t  would be c la s s if ie d  as de fo re sted .
1 fi n d  these c la s s if ic a ti o n  systems mislea ding  and s in g u la rl y  
lack ing in  u t i l i t y .  Th is  was my reason fo r  proposing  a d if fe re n t 
system.

I am sending you copie s o f some o f the  re ports o f ou r rese arch 
in to  tr o p ic a l fo re s tr y  u t il iz a t io n  problems funded by the  Na tiona l 
Science Foundation.

I hope th a t we can co nt inue  to  maintain a dialog ue  on th is  sub
je c t from tim e to  tim e a t your  conven ience.  I f  I can be o f se rv ic e 
to  you, please c a ll  upon me.

*
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U.S.  Possibilities for P lant Conservat ion Internatio nal ly

B. MacBryde
U.S. Department o f the Interior, U.S. Fish and Wildlife Service, Washington, D.C. , U.S. A.

Reprint from: Systematic Botany, Plant Utilization and Biosphere 
Conservation. I. Hedberg (ed.) 1979. Almqvist & Wiksell Inter
national. Stockholm.

When the Universi ty of Uppsa la was founded by 
Jako b Ulfsson in 1477, the Inca  Empire under 
Tupac-Yupanqui had only recently begun its ex
pansion into Ecuador . With that culture came a 
conservative and adapt ive pattern of land use de
pendent upon natu re in a harsh landscape. A staple 
of that Andean people which was described by Lin
naeus , the pota to (Solanum tuberosum L.) has be
come a main food crop fo r humankind.

Yet by the time  of  Carl Linnaeus (1707-1778), the 
Incan way of life was largely des troyed, and por
tions of the  Ecuad orian land and b iota were under
going new pres sures based on imported  techniques 
which had been  developed for foreign condit ions, 
and on the exploit ive demands of fore ign cultures. 
How ever , most o f the a rea  was still wi ld, and some 
regions remained free of colonial influence , espe
cially in the t ropic al lowlands (Engel 1976).

Today, five centuries after the founding of this 
unive rsity,  and only two centu ries afte r Linnaeus 
flourished, the  wilderness is largely gone in two- 
thirds o f the coun try, and the remaining natural area  
is undergoing extensive change—which has in
tensified  in this decade (Putney 1976). Economic 
demands on the land and nature continue to have a 
strong international component (Sick 1963), and the 
potent ial loss to Ecuador  and humankind of  useful 
plant lore cont inues by abrupt accu ltura tion of In
dian peoples (Whit ten 1976; Ham er 1972).

This pattern  of  pervasive and in tensive modifica
tion of natural ecosystem s is everywhere the usual 
heritage of  today’s generat ions. Taxonomis ts have 
benefi ted from the expansion of technological 
civilization, from the impetus it gave Linnaeus to 
produce a classification system which could keep  
pace with the  accelera ting discovery of  spec ies, to 
the recent  collect ion o f new species as remote areas 
become accessible  and freque ntly are then  de
stroyed (Schauenberg 1970; Lynch and Duellman 
1973; MacBryde 1972). Yet saying this is our he rit

age, and documenting the destruction in numerous 
examples, has only begun to change the trend in 
only a few respects . How can more  jeopard ized 
natural areas and rare species be conserved? At this 
stage, a crucial share of the respons ibility  must 
fall on today ’s botanists, especially taxonomists, 
for we are among the few professionals in society 
trained to recognize natural diversity (Love joy 1977).

To use our knowledge for conse rvation o f plants 
in the ir ecosystems , botanists must change the tra
ditional use of their time, change their research 
emphasis, expand thei r professional  contacts, ex
pand their techn iques  and equipment , and extend 
their means of communica tion (both  in where they 
read and where they  publish , and otherwise). In 
effect , we are establishing a  new discipline of plant 
conservation analogous to  the  field o f wildlife man
agement or wildlife- conse rvation. Indeed many 
helpful ideas and approaches can be gleaned by 
examining th e organizations, agenc ies, publications 
and methods used in the conserva tion of animals. 
Approaches  to  conside r in develop ing such partici
pation are provided by Cairns (1977), who also 
points out the benef its that should resul t for 
systemat ists. If you think  the situation does not 
require so much of your involvement, ask yourself 
who is ensuring the co nserv ation  of  the species and 
areas you study—and are you confident of their 
survival? Here, where Linna eus met the needs of 
his time with the discipline of systematic s, is a 
fitting place to recognize the needs of  our  time— 
with a  commitment to  plant conserv ation .

One piece of “ equipment”  for conservation of a 
limited number of plants is the Convention on In
ternationa l Trade  in Endangered Species of Wild 
Fau na and Flora, which includes Sweden,  Ecuador, 
and the U.S .A. among the 47 coun tries  that are 
part ies to it. This treaty regulates potentially harm
ful trade in vulnerab le specie s by means of export 
and import  controls  through governmenta l permits.
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In effect, it provides internationa l sanct ion of each 
exporting  coun try’s respons ibility  for its natura l re
sources and contro l of its species  in trade. En
force ment respons ibiliti es are shared  to a limited 
ext ent , since export docum ents must be confirmed 
upon importa tion (cf. L ucas  1976, MacBryde 1977).

The first conference of  parties  to th e convention 
was held in Berne, Switzerland in No vember 1976, 
at  which time several  hundred species of plants 
(especially tree  ferns) were added . Only four 
botanists and a forester  (representing Ecuador , 
Papua, New Guinea, United Kingdom and U.S.A.)  
were among the special ists who attende d, and plant 
proposals  only from Madagascar and United King
dom were discussed. A portio n of  the Berne confer
ence was filmed for a d ocumentary (mostly  on the 
animal trade)  televised in the United States, and 
shows strikingly the possible impact of  this treaty 
(Gullahom-Holecek 1977; Nadel 1977).

In the United  States, regulations to implement 
the  convention were published on February 22, 
1977 (U.S . Fish and Wildlife Service 1977b). The 
management and scientific authorities required by 
the convention have been  estab lished  (U.S . Fish 
and Wildlife Service 1976; Endangered Species Sci
entific Authority 1977 a). The scientific authority 
has state d its cr iteria  for  evaluating p ermit applica
tions and its policy for importing Appendix I 
species (Endangered Species Scientific Author ity 
1977a, 1977b). Both authoritie s have provided de
tails regarding regulation of export of  at  least one 
native plant (Pana x quinquefolius L.)  (U.S . Fish 
and Wildlife Service and Endangered Species Sci
entific Author ity 1977; Endangered Species Sci
entific Author ity 1977c, 1977d); such efforts are 
urgently  needed for native cacti.

A technical meeting relating to the convention 
and not limited to party countries has been planned 
for O ctober 1977 in Geneva, Switze rland.  The Uni t
ed States has been active  in investigating issues  to 
be resolved at the meeting (U.S. Fish and Wildlife 
Service 1977 a, 1977c). The location of  the second 
conference of  parties to the convention, first 
planned for  Ecuador  and now Costa Rica in M arch, 
1979, emphasizes  the relevance of the  t reaty to ex
port ing nations. The botanical community should 
take an active part in develop ing information for 
this conference and future sessions.

In the United  States, the enforcem ent of import 
and export regula tions for terrestrial  plants is the 
respons ibility  of  the Department of Agricu lture,

Animal and Plant Health Inspection Service. Thus 
far no regula tions implementing enforcement have 
been  published, effor ts to ca rry out this responsibil
ity have been limited, and few illegal ac tions  have 
been detected . Strong conce rn was expressed dur
ing development of the  permit regulations th at they 
would impede legitimate  activit ies with red tape 
(Peterson  1976; Bieck and Bieck 1976; Madison and 
Wiehler 1977). F or the  issuance of pe rmits and in
deed the convention to  be meaningful, vigorous en 
force ment must be expected.

As enforcement incre ases  and some plants are 
confi scated, botanical gardens and a rboreta  will be  
likely to  play increasing roles as rescue  cen ters ; the  
American Association  of Botanical Gard ens and 
Arboreta has been intere sted in providing such sup
port. Hort icultu re is the  last a lternative  for survival 
of species ecologically extinc t or unable to be re
turned to the wild for othe r reasons, although the 
effect iveness of such a costly  approach must  be 
repea tedly  examined (Simmons et al. 1976; Walters  
1977). There are interested botanical gardens 
reason ably near  most  U.S. por ts, so rapid  de
velopment of an official network of rescue cent ers 
by the management authority is feasible.

Another  item of “equipment” for the plant con
serv ation ist, also admin istered by the Animal and 
Plant Health Inspection  Service, is the U .S. Federal 
Noxious Weed Act of  1974 (Public Law 93-629). 
This law provides for the con trol and eradication  in 
the U .S. of injurious plants of  foreign origin, inc lud
ing those  harmful to useful plants  and wildlife re
sources (section 3 may need amendment to apply to 
any endangered or threatened plant). Regulations 
and the f irst weeds under the law were published in 
Nov ember 1976 (Animal and Plant Health  Inspec
tion Service  1976). The president of  the United 
States reinforced this au thority by Executive O rder  
11987 on May 24, 1977, which res trict s in troduction  
of any exotic  species which may have an adverse  
effect on natural  ecosystem s. The order is also  o f 
internationa l value since it restri cts export of native 
U.S. species that may adversely effect natural 
ecosystem s elsewhere (U.S.  President 1977b).

In the Americas, a comprehensive trea ty to 
which 17 nat ions are now party  is becoming active . 
The Convention  on  Nature  Protect ion and Wildlife 
Preserva tion in the Western Hemisphere was de
veloped in 1940, and provides for strong habi tat 
preserva tion as well as conserva tion of endangered 
specie s (MacBryde 1977). Resolu tions supporting



the convention were passed  a t meetings of the Or
ganization of American States  (deposi tory for the 
trea ty) in Santiago , Chile in 1976 and Montevideo, 
Uruguay in 1977 (Oreja s-Miranda 1976).

In his environmental message of May 1977, the 
U.S. president proposed that the countries of the 
Americas, th rough the offices of  the Organization of  
American States, implement the convention now 
(U.S . President 1977a). Technical meetings are 
planned for 1977 through 1979, and a full conference 
is suggested for 1980. A recen t example of the di
plomatic value of the Pan American Convention is 
the protect ion of  Barro Colorado  Island under  its 
terms during canal negotiat ions of the U.S. A. and 
Panama (Leep er 1977). Botanists and othe rs whose 
resea rch involves  the Americas , for example those 
in Sweden, Denmark, and U.S.A. working on the 
Flora o f Ecuador, have a part icular responsibility to 
help the treaty be the intergovernmental  framework 
for vigorous nature conservation in the hemisphere.

Two major items of “equipment” in U.S . plant 
conservation are beginning to have international 
value. The U.S. National Environmental Policy Act 
of 1969 directs federal agencies to  suppor t programs 
of in ternational coope ration  to  maintain the quality 
of the environment, and requires the U.S.  govern
ment to act with ecological r esponsibility . Recently , 
the contribution of the U.S. to construction of the 
Pan-American highway through the Darien in 
Panama has been  reexamined under  this law be
cause of the road’s environmental consequences 
(Sierra Club 1976). The U.S. Endangered Species 
Act of 1973 has explicit provisions for in ternational 
cooperatio n, and also requires environmental re
straint. Unde r this law, staff has been provided to 
aid the Survival Service Commission of the IUCN 
in Morges, Switze rland.  Also, U.S. foreign cur
rency funds are being used to develop a conserva
tion program in Egyp t, and similar efforts are 
planned for India and Pakistan (BioScience 1977); 
botanists may be more familiar with the Flora o f 
Ceylon projec t’s use  o f such funds.

The May 1977 environmental message of  the U.S.  
president also brought environmental cons idera
tions into the economic assistance programs o f the 
United  States  with o ther na tions. The environmen
tal soundness o f development projects with  possible 
U.S. support are to be reviewed, and the U.S. 
Agency for International Development will make 
assistance in natural resources management availa
ble to  developing countries (U.S.  P resident 1977a).

Clear ly, the U.S. has the legislative authority 
and directives  to be ecologically responsible abroad, 
and has made some progress since my report on 
internationa l aspects in Prance and Elias (Mac 
Bryde 1977). More extensive changes for the land 
will require greater financial su ppor t, and aler t bota
nists to inform administrators of the technical eco
logical problem s concerning plants.  Myers (1977) 
emphasizes  the necessity to extend the land ethic to 
multinational and priva t corporations, and suggests 
some methods  for compensat ion from governm ents.

By now the dete riora tion of the natura l environ
ment, including extinction  of  many species, is suffi
ciently documented. Botanists and othe r natural 
scient ists have so far failed to  convince humankind 
of the dire consequen ces to human survival. 
Econom ic and cultura l incentives for conservation 
must intensify . The surest  trend is to maintain 
natural  diversity  within cultura l d ivers ity, as advo
cated by Dasmann (1976), Appell (1975), and 
Cowan (1976). The disrupt ion from inappropriate 
technology and unwise accul turation must be con
trolled, and replaced with sound , restained devel
opment building on the best in indigenous patterns 
(Schumacher 1973; Berry 1972, Eckholm 1978).

Humankind is domesti cating  the earth  to its 
short-range needs. While na ture is too complex and 
large for total control, an increasing management 
burden is being assumed. As the evolutionary 
potent ial of the plane t diminishes, responsible 
people must incorporate natural  values into local 
concerns . This is mos t effect ively accomplished by 
developing a spect rum of approaches demonstrat
ing the significance of  natu re, and the components 
of nature such as plants, to the welfare of each 
person.
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APPENDIX 17
L ette r to H on . Don B on ker F rom H ugh H.  In ns,  

U nivers ity  of W isco ns in-Madison

University of Wisconsin-Madison,
Department of Botany , 
Madison, Wis., May 12, 1980.

Hon. Don Bonker,
Chairman, Subcommittee on Interna tional  Organizations,
Committee on Foreign Affairs, Washington, D.C.

Dear Mr. Chairman : The destruct ion of tropical rain forests in the world 
today is so extensive and so devastating tha t humanity soon will lose its richest 
and most diverse biotic resource.

For us, in 'Wisconsin especially, it  will mean that  the migratory birds we love 
to see in the summer will have no place to survive in their  Latin American win
ter. Already in the Ohio Valley, Warblers are getting rarer,  birds on which 
orchard owners and farmers depend to a  considerable degree fo r insect control. 
I cannot tell you with what feeling of horrors, hopelessness and anger I saw 
the destruction  of hundred thousand (!)  hectare plots of virgin tropical thorn 
forests in the coasta l plain of southwestern Mexico (nea r Puerto Val larta ), land 
tha t is essential ly useless for agricul ture but will now grow one or two miserable 
crops of 10-12 inch high sorghum for catt le feed. A lot of this type of tropical 
destruction is done on the advice of  U.S. specialis ts and U.S. financed “develop
ment” programs.

While many other people will testify to the  details of this dest ruction, I wish to 
call your atten tion to a littl e known fact regarding tropical ecology, which is 
explained in the enclosed paper by P rofessor Chang of the University of Hawaii; 
namely, the basically low productivity of the tropics as compared to temperate 
grass climates. This is due to the long and warm tropical nights, when respira
tion bums up whatever surplus carbohydrate is produced during the day. In 
the Dakotas, in contrast, the day may be 1G hours long and the cold night only 8, 
allowing bumper crops of wheat. American companies and advisers have been 
misled by the  tropical luxuriance of vegetation to think, “here lies the answer to 
hunger,”—a most dangerous and destructive assumption. Your committee would 
do well to examine this problem in detail.

The main reason for writing you is to call your attent ion to the deliberate 
“bamboozling” of the American public by magazine ar ticles and TV shows, espe
cially regarding  one of the very worst ecological atroci ties, Mr. Ludwig’s “em
pire” on the Jar i River in Brazil, a prime example of American ecological igno
rance, economic imperialism, and personal greed in action. Both a recent National 
Geographic story and the NOVA TV show referred to in the enclosed lette r are 
misleading, and will cause the American public to be ill-informed on one of the 
world’s most imminent and urgent issues.

I would be gratefu l if you would include both the letter as well a s the letter 
to the Boston TV station in the official record of these hearings. I hope that your 
committee will help to stop this destruction  by enacting laws preventing Ameri
can-type development in t he tropics whether due to the lumberman’s greed or the 
humanitarian’s vain wish to al leviate hunger.

With all good wishes, I rejnain 
Cordially yours,

Hugh H. Iltis,
Director of the Herbarium, Professor of Botany.

Attachment.
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the American pu bl ic  at  la rg e,  esp eci a lly  sin ce  in the pa st as we ll as now 
the United Sta te s has had a dis prop ortio na te large share in  tr opic al  fo re st  
de stru ction.  NOVA owes i t s  viewin g audience  an apology fo r th is  nc gloc t, 
as wel l as fo r ev id en tly  having "been  had" by Mr. Ludwig's pu bl ic  re la tion s 
age nts . (One o f my stu den ts asked whether Mr. Ludwig help ed finance th is  
program? We would li ke  to  know!)

There are oth er su bj ec ts  which appear to  have been dis to rt ed . On the  
human si de , noth ing was sa id  about the  often  de libe ra te  ex tinct io n of  Indian 
tr ib es in  the  Amazon ba sin . What, pra y, happened to  the Indians tha t once 
liv ed  in  the te rr it o ry  acquired by Mr. Ludwig? There are  some ug ly rumors 
fl oati n g around, hence the qu est ion  should have been asked and answered.
Si m ilar ly , conce rns have been vo iced  about the  priso n camp atmosphere reputed 
to  exis t in J a ri,  where Mr. Ludwig's men ex er ci se  complete co ntr ol .

One sp ec ia l problem concerns Amazonian limn ology. NOVA showed pi ct ur es  
of  the  gi ga ntic paper  m il l wit h a good dea l of adm irat ion, but not a word was 
said about the  fa te  of  the  r iv e r and it s  li v in g ecosy stems. There are over  
2,000 spec ies  uf  anaemic fi sh  in  th e Amazon Riv er drain age, fu ll y  10 times as 
many as in the  M ississ ip pi  River dra ina ge;  in fa ct  i t  is  the  ri ch es t fi sh  fauna 
of  the world. Like  the  fl o ra , th is  fauna is  onl y poorl y known, and is  being 
destroyod be fore  i t  is  understo od. A paper m il l such as th is  is  a te rr ib le  
po llu ta nt  (be ing from Wisconsin,  I ought know), and th ere is  no doubt th at  th is  
one w il l do immense damage to  the aq ua tic  ecosystem down ri ver from i t .  The 
se tt li n g  ponds seem ha rd ly su ff ic ie n t and appear to  be cos me tic , being much too 
small fo r such a gi ga ntic m il l.  You should have poin ted out th at  ther e are  no 
po llu tio n laws in  J a ri,  nor an F.PA!

Many thou gh tfu l peo ple  have worried about these  proble ms. For NOVA to  
simply and blin dly  ign ore most a l l  o f them w il l re su lt  in  an irre sp on sibl e and 
inexcu sab le brain washing o f the American publ ic . I t  is  true  that Mr. Ludwig has 
been c a ll e d  by Time Magazine "the  most cr ea tive  of  the b il li o n air es"  bu t,  as I 
wrote in 1972, "The enormity  of [Ludwig's eco lo gic al!  crimes again st humanity 
speaks fo r i t s e l f .  Where is  the  In tern at iona l Environmental Crimes Trib una l 
th at  w il l co nv ict a man who co nt ro ls  thr ee b il li o n  dollar s?  Where is  the  eco
lo g ic a ll y  resp on sib le government th at  w il l re st ra in  such men fo r the good of  
man?" (Am. B io l.  Teacher, Vo l. 34) .

The pol lu tion  of  the Amazonas and the  de stru ct ion of  Amazonian bi ota  are 
de sparately  se riou s ma tte rs. For NOVA to  non cha lan tly pre sen t a movie fav ora ble  
to  a l l  th is  de st ru ct io n,  a movie appar ent ly film ed la rg el y by Mr. Ludwig's men 
themselves, and which in ci d en ta ll y  are  seen mouthing what could ch ar ita bl y be 
ca lle d "s lant ed " info rma tion  througho ut, a movie which does not include  the voice  
of  a si ng le  c r i t ic a l sc ie n tis t such as H. S io l i ,  Howard Irw in,  or  G. Prance, and 
which thus seduces the  publ ic  in to  be lie vi ng  i t  to  be a fair- minded ap pr aisa l of  
the si tu ati on, makes one wonder whether pu bl ic  te le vis io n  is  a l l  tha t much less  
inf lue nce d by bi g bu sin ess than re gu lar  te le vis io n .
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May X suggest that you now pla n to  make another movie about the 
de stru ct ion o f the  Amazon regio n,  one based on Irwin and Good land 's book, 
Green He ll to  Red Deser t, and one th at  would use the  gr ea t ex pe rt ise  a v a il 
ab le in  th is  country  and in B ra zi l,  to  pre sen t to  the  American pu blic the 
true  dimensions of  th is  irre pa ra bl e and insidi ou s tra ge dy .

Hugh H. l i t i s  
Pr ofesso r of  Botany and 
Dire ctor  o f the  Herbarium

P.S.  I would li k e  to  suggest to WHA th at  the y ask Drs. Bea ls (Zoology Dept.) 
Denevan (Geography), Dens low (Zoology) and oth er to  put to ge th er  a panel in  
which both th is  movie and the  whole tr op ic al ra in  fo re st  problem w il l be d is 
cussed. As a long -tim e sup porter o f pu bl ic  br oa dc as tin g,  and of  WHA, I fe e l 
th at  WHA owes th is  to  i t s  audience.

HHIzlk
cc: Dire ctor

WHA - Channel 21
821 U ni ve rs ity  Avenue
Madison, Wisconsin  53706

Program Dire ctor  
Nat ional Sciena e Foundation 
1800 G S tr eet,  NW 
Washington, D.C. 20550

Dr. Richard Goodland 
E 1044
The World Bank 
1818 H S tr eet,  NW 
Washington, D.C. 20433

Dr. William M. Denevan 
Department of  Geography 
455 Sc ien ce Ha ll

Dr. John Beaman 
Nation al Sci ence Foundation 
1800 G S tr eet,  NW 
Washington, D.C. 20550

Uni ve rs ity  o f Wisconsin 
Madison, Wisconsin 53706

Dr. Howard S. Irwin
The New York Bo tanical Garden
Bronx Park
Bronx, New York 10458

Dr. Edward Beals 
Department o f Botany 
432 Bi rge Ha ll 
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Madison, Wisconsin 53706

Dr. Norman Myers

Dr. Gh illea n T. Prance 
Vice  Presi dent
Dire ctor  o f Bo tanical Research 
The New York Bo tanical Garden 
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D ea r Mr. C ha irm an :

We a p p re c ia te  t h e  o p p o r tu n i ty  t o  su b m it  t h i s  s ta te m e n t  f o r  t h e  h e a r in g  
r e c o rd  on  th e  s u b je c t  o f  U .S . p o l i c y  r e g a rd in g  A m er ic an  f o r e s t  p ro d u c ts  
co m panie s o p e ra t in g  i n  t r o p i c a l  f o r e s t  a r e a s  o f  t h e  w o r ld .

The Am er ic an  F o r e s t r y  A s s o c ia t io n  i s  a  c i t i z e n  c o n s e r v a t io n  o r g a n iz a t io n  
d e d ic a te d  to  th e  w is e  m an ag em en t,  p r o t e c t i o n  an d u se  o f  f o r e s t  r e s o u r c e s .  
A lt h o u g h  o u r  p r im a ry  em p h asis  i s  on  f o r e s t s  an d f o r e s t r y  in  th e  U .S . ,  we 
a r e  a l s o  co n cern ed  a b o u t th e  p ro b le m s o f  t r o p i c a l  d e f o r e s t a t i o n :  f i r s t ,  
b e c au se  th e  a d v e rs e  im p a c ts  a r e  g lo b a l  i n  n a tu r e  an d c o u ld  i n  th e  lo n g  
ru n  b e  d e t r im e n ta l  t o  o u r  own n a t i o n a l  i n t e r e s t s ;  an d s e c o n d ly , b e c a u se  we 
re c o g n iz e  th e  v a lu e  o f  t r e e s ,  f o r e s t s  an d f o r e s t  p r o d u c ts  t o  p e o p le  w h ere v e r 
th e y  may b e . F o r t h e  sak e  o f  b o th  th e  f o r e s t s  an d th e  p e o p le , i t  i s  
im p o r ta n t t h a t  t h e  t r o p i c a l  f o r e s t s  b e  man ag ed  in  a  wa y t h a t  w i l l  ma ke an  
op tim um  c o n t r i b u t i o n  t o  th e  l i v e s  o f  t h e  p e o p le  in  th o s e  c o u n t r i e s .

The  decad e o f  t h e  1 9 8 0 's  w i l l  b e  a  c r i t i c a l  ti m e  f o r  f o r e s t  d ev e lo p m en t,  
man ag em en t an d c o n s e r v a t io n  th ro u g h o u t t h e  d e v e lo p in g  c o u n t r i e s  o f  t h e  t r o p i c a l  
f o r e s t  r e g io n s .  W it h in  t h i s  t im e ,  d e c is io n s  w i l l  be ma de an d a c t i o n  ta k e n  
t h a t  c o u ld  w e l l  me an th e  d i f f e r e n c e  betw een  f o r e s t  g ro w th  and  p r o d u c t i v i t y  
o r  f o r e s t  d e c l in e  f o r  y e a r s  t o  co me.  Th e c o n seq u en ces  w i l l  a f f e c t  n o t  o n ly  
th e  s o c i a l ,  ec onom ic  an d e n v ir o n m e n ta l f u tu r e  o f  th e  c o u n t r i e s  th e m s e lv e s , 
b u t  c o u ld  ev en  p ro d u ce  g lo b a l  im p a c ts  o f  l i t t l e  u n d e rs to o d  b u t  p o t e n t i a l l y  
f a r - r e a c h in g  c o n seq u e n c e s  f o r  a l l  o f  m an kin d .

In  th e  m ain , t h e s e  d e c is io n s  w i l l  h ave  to  do w i th  th e  a l l o c a t i o n  o f  la n d  
to  v a r io u s  u s e s ;  u rb an  an d i n d u s t r i a l  g ro w th , a g r i c u l t u r a l  e x p a n s io n , an d 
v a r io u s  c a te g o r ie s  o f  f o r e s t  la n d  u s e s .  N o n - fo re s t ry  l a n d -u s e  a l l o c a t i o n s  
w i l l  o f te n  come  a t  t h e  e x p en se  o f  e x i s t i n g  f o r e s t  l a n d ,  w h i le  t h e  i n c r e a s in g  
n eed  to  ac co mmod ate a  w id e r  ra n g e  o f  f o r e s t - r e l a t e d  a c t i v i t i e s  w i l l  c a u se  an  
e x p a n sio n  an d a d ju s tm e n t o f  p r i o r i t i e s  on  a r e a s  w hic h  re m a in  a s  f o r e s t s .

Many o f  th e s e  d e c is io n s  w i l l  b e  l e g i s l a t i v e  o n e s , a s  g overn m ents  s e e k  
t o  a c h ie v e  I n c r e a s in g  s o c i a l  and  ec onom ic  advan ce m en t f o r  t h e i r  p e o p le  an d 
a t  t h e  sam e ti m e  m a in ta in  an  a d e q u a te  a r e a  o f  f o r e s t  la n d s  t o  m ee t s o c i a l  
an d e n v ir o n m en ta l a s  w e l l  a s  econom ic  g o a ls .  Most o f  th e  t r o p i c a l  f o r e s t  
c o u n t r i e s  a r e  i n  a  p e r io d  o f  t r a n s i t i o n  fr om  a  p o l ic y  o f  m ax im iz in g  ti m b e r  
u t i l i z a t i o n  an d re v e n u e s  t o  o ne  o f  e s t a b l i s h i n g  perm anen t f o r e s t  r e s e r v e s  
f o r  lo n g -t e rm  s u s ta in e d  p r o d u c t i v i t y .
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Some o f  th e  c o u n t r i e s  have  a l r e a d y  e n a c te d  new l e g i s l a t i o n  f o r  f o r e s t r y ,  an d a r e  w o rk in g  to  d e v e lo p  th e  n e c e s s a ry  i n s t i t u t i o n s  to  im pl em en t th e  new la w s .

O th e rs  a r e  s t i l l  in  th e  p ro c e s s  o f  d e v e lo p in g  l e g i s l a t i o n ,  w h il e  a t  th e  sam e ti m e  s e e k in g  to  s t r e n g th e n  t h e i r  f o r e s t r y  i n s t i t u t i o n s .

The  p o l i t i c a l ,  s o c i a l  an d ec onom ic  c o n s t r a i n t s  th e s e  e f f o r t s  fa c e  a r e  
s u b s t a n t i a l .  T im ber  i s  a  s o u rc e  o f  im p o r ta n t re v e n u e  to  m os t o f  th e  c o u n t r i e s .  
Gro win g p o p u la t io n s  e x e r t  c o n ti n u e d  p r e s s u r e  f o r  more a g r i c u l t u r a l  la n d .
The  p ro b le m  o f  c o n t r o l l i n g  d e s t r u c t i v e  s h i f t i n g  c u l t i v a t i o n  p r a c t i c e s  c o n ti n u e s  
to  d e fy  s o l u t i o n ,  and im pro ved  f o r e s t  man ag em en t an d develo pm ent pro gra m s 
r e q u i r e  t r a in e d  and e x p e r ie n c e d  p e r s o n n e l ,  o f  w hic h  th e r e  i s  a  s e v e re  s h o r ta g e .

T h e re fo r e , to  p u t th e  r e l a t i o n s h i p  betw een  U .S . govern m ent p o l i c y  an d 
th e  a c t i v i t i e s  o f  U .S . c o r p o r a t io n s  i n  p e r s p e c t i v e ,  s e v e r a l  p o in t s  a re  im p o r ta n t .

F i r s t ,  com m erc ia l ti m b e r  o p e r a t io n s  a re  n o t  th e  p ri m a ry  o r  even  th e  
se c o n d a ry  c a u se  o f  t r o p i c a l  f o r e s t  a l t e r a t i o n  o v e r a l l .  S h i f t i n g  a g r i c u l t u r e ,  fu elw ood  g a th e r in g ,  an d p la n n e d  c o n v e rs io n  o f  f o r e s t  la n d s  f o r  a g r i c u l t u r e  
a l l  ra n k  ahead  o f  com m erc ia l lo g g in g  a s  a  m a jo r c a u se  o f  d e f o r e s t a t i o n .  T hes e i s s u e s  d e se rv e  p r i o r i t y  a t t e n t i o n .

S e c o n d ly , U .S . i n t e r e s t s  a r e  a  r e l a t i v e l y  s m a ll  p a r t  o f  th e  lo g g in g  
i n d u s t r y  in  th e  t r o p i c a l  c o u n t r i e s .  D om es ti c com panie s and  o th e r  m u l t i
n a t i o n a l  c o r p o r a t io n s  s u b s t a n t i a l l y  outn um ber  A m er ic an  c o r p o r a t io n s .

T h i r d ly ,  in  m ost  c a s e s  th e  f o r e s t s  t h a t  a r e  c u t f o r  com m erc ia l ti m b e r  
p u rp o s e s  a r e  govern m ent—owned  f o r e s t s ,  o f f e r e d  f o r  s a l e  by  th e  gover nm en t 
a t  a ti m e  an d p la c e  o f  th e  g o v e rn m e n t’ s  c h o o s in g  an d u n d e r r u l e s  and  r e g u l a t i o n s  
e s t a b l i s h e d  by  th e  g o v e rn m e n t. The la n d  u se  and  man ag em en t d e c i s io n s  a re  n o t  ma de by  th e  ti m b e r  c o n c e s s io n a i r e s .

Th e key  d e c i s io n  i s  th e  la n d —u s e  d e c i s io n .  W hich  a r e a s  a r e  to  be  c o n v e r te d  
t o  fo o d  c ro p s?  w h ic h  a r e  to  b e  c o n v e r te d  to  g ra z in g  la n d s ?  w h ic h  w i l l  be come 
wood f i b e r  o r  fu elw ood  p l a n t a t i o n s ?  w hic h  w i l l  b e  man ag ed  n a t u r a l  f o r e s t s ?  
and  w h ic h  w i l l  b e  l e f t  u n to u c h e d  a s  w a te rsh e d  p r o t e c t i o n  o r  f o r  s c e n ic  an d s c i e n t i f i c  p u rp o se s?

The ti m b e r  comp any u s u a l l y  co me s in to  th e  p i c t u r e  a f t e r  t h i s  b a s ic  la n d -u s e  d e c i s io n  h a s  been  m ad e.

I f  th e  la n d  i s  s l a t e d  f o r  c o n v e r s io n  to  a g r i c u l t u r a l  c r o p s ,  th e  lo g g in g  
w i l l  s im p ly  be a  l a n d - c l e a r in g  o p e r a t io n ,  w it h  c o m m e rc ia ll y  v a lu a b le  t r e e s  
b e in g  s o ld  an d th e  r e s t  b e in g  d is p o s e d  o f  to  ma ke way f o r  c ro p s .

I f  th e  la n d  i s  t o  be  r e p la n te d  a s  a com m erc ia l f o r e s t  p l a n t a t i o n ,  th e  
i n i t i a l  lo g g in g  i s  a g a in  m a in ly  on e o f  la n d  c l e a r i n g ,  e x c e p t t h a t  th e  new 
c ro p  w i l l  be t r e e s  p la n te d  f o r  fu e lw o o d , lu m b e r,  o r  p u lp  an d p a p e r .



I f  th e  n a t u r a l  f o r e s t  i s  to  b e  lo g g e d  s e l e c t i v e l y  an d man ag ed  on  a 
lo n g  te rm  b a s i s  f o r  n a t i v e  ti m b e r  s p e c i e s ,  more c a re  i s  r e q u i r e d  in  th e  
ti m b e r  h a r v e s t i n g  an d su b se q u e n t m an ag em en t o f  th e  s ta n d .

Wh ere  th e  la n d  i s  to  b e  d e v o te d  to  f i b e r  p r o d u c t io n ,  e i t h e r  a s  a  ma naged  
n a t u r a l  s ta n d  o r  a s  a  com m erc ia l f o r e s t  p l a n t a t i o n ,  lo n g - te rm  in v e s tm e n ts  a re  
r e q u i r e d .  T hes e in v e s tm e n ts  e i t h e r  m ust  be made by  th e  la ndow ner (w hic h  in  
m os t d e v e lo p in g  c o u n t r i e s  i s  th e  govern m en t)  o r  by  th e  ti m b e r  c o n c e s s io n a i r e .

H ow ev er , th e r e  i s  som e q u e s t io n  to  w hat  e x te n t  n a t u r a l  s ta n d s  in  th e  
t r o p i c a l  f o r e s t s  ca n be man ag ed  e c o n o m ic a ll y . One a u t h o r i t y  h a s  r e c e n t ly  
w r i t t e n  t h a t  f o r e s t e r s  have been  t r y i n g  f o r  a lm o s t 100 y e a r s  to  d e v e lo p  
s u c c e s s f u l  s u s ta in e d  y i e l d  f o r e s t r y  p r a c t i c e s  in  n a t i v e  t r o p i c a l  f o r e s t s ,  an d 
hav e j u s t  a b o u t co n c lu d ed  t h a t  t h i s  ty p e  o f  com m erc ia l f o r e s t  man ag em en t in  
th e  t r o p i c s  i s  u n e co n o m ic a l,  an d s h o u ld  be r e p la c e d  by  p l a n t a t i o n  f o r e s t r y  
w her e com m erc ia l ti m b e r  i s  th e  g o a l .

T h is  w ou ld  s u g g e s t t h a t  w her e f i b e r  p ro d u c ti o n  i s  th e  g o a l ,  f o r  l o c a l  
wood n e e d s , fu e lw o o d , p u lp  an d p a p e r  p r o d u c t io n ,  an d ti m b e r  e x p o r t ,  mo re 
em phasi s  w i l l  need  to  be  p la c e d  on  f o r e s t  man ag em en t te c h n iq u e s  n o t ai m ed  a t  
m an ag in g th e  n a t u r a l  f o r e s t .  Su ch  p r o j e c t s  a s  com m erc ia l p l a n t a t i o n s  o f 
e x o t i c  s p e c i e s ,  co mmun ity  f o r e s t s  f o r  l o c a l  wood n e e d s , fu e lw ood  p l a n t a t i o n s ,  
an d a g r o - f o r e s t r y  w i l l  be  th e  p ro d u c ti o n  f o r e s t r y  o f  th e  f u t u r e .

By m e e ti n g  wood p r o d u c ti o n  n e e d s  fr om  th e s e  i n t e n s i v e l y  man ag ed  ma n-m ade 
" f o r e s t s , "  p r e s s u r e  can  be  re d u c ed  on  th e  v i t a l  a r e a s  o f  n a t u r a l  f o r e s t  th a t  
s h o u ld  be l e f t  r e l a t i v e l y  u n to u c h e d  f o r  w a te rsh e d  p r o t e c t i o n ,  n a t u r a l  a re a  
p r e s e r v a t i o n  an d s c e n ic  an d s c i e n t i f i c  p u rp o s e s .

Mos t o f  th e s e  c o u n t r i e s  la c k  th e  e x p e r t i s e ,  fu n d s , r e s e a r c h  c a p a b i l i t y  
an d t e c h n i c a l  a b i l i t y  to  keep  p a ce  w it h  th e  c o n v e r s io n  o f  th e  f o r e s t  an d 
th e  e s ta b li s h m e n t o f  lo n g - te rm  f o r e s t r y  p ro g ra m s.

G iv en  th e s e  c ir c u m s ta n c e s , w hat sh o u ld  we e x p e c t th e  U .S . ti m b e r  
com panie s to  do?

F i r s t ,  we sh o u ld  e x p e c t th em  to  u se  th e  b e s t  p r a c t i c e s  a v a i l a b l e  in  
th e  h a r v e s t i n g  o p e r a t io n ,  d o in g  min imu m dama ge  to  th e  s o i l s ,  and  to  t r e e s  
w hi ch  a re  to  be  f o r  f u tu r e  p r o d u c t io n ,  i f  t h a t  i s  th e  p la n  f o r  th e  la n d .

We s h o u ld  e x p e c t th em  to  u se  t h e i r  t e c h n ic a l  e x p e r t i s e  to  th e  e x te n t  i t  
i s  a p p l ic a b le  in  th e  t r o p i c a l  f o r e s t r y  s i t u a t i o n ,  to  im pr ove  o r  m a in ta in  th e  
p r o d u c t iv i t y  o f  th e  a r e a s  in  w hic h  th e y  w ork .

I f  g iv e n  th e  r e s p o n s i b i l i t y  o f  m an ag in g th e  la n d  o v e r th e  lo n g e r  te rm , 
we sh o u ld  e x p e c t them  to  do  w hat  th e y  c a n , c o n s i s t e n t  w it h  p r i n c i p l e s  o f 
so und  in v e s tm e n ts , to  s e e k  new  an sw e rs  to  th e  p ro b le m s o f  wood p ro d u c ti o n  
in  t h e s e  t r o p i c a l  f o r e s t s .



Be yo nd  t h a t ,  we c o u ld  e n co u ra g e  th em  to  c o o p e ra te  w it h  th e  n a t i o n a l  an d 
s t a t e  f o r e s t r y  a g e n c ie s  i n  p ro gra m s o f  t r a i n i n g  f o r  n a t i v e  w o rk e rs , e x p e r im e n t 
w it h  fu e lw ood  p l a n t a t i o n s ,  a g r o f o r e s t r y  an d co mmun ity  f o r e s t r y  p ro g ra m s , an d 
a s s i s t  w he re  p o s s ib l e  in  p ro g ra m s o f  t e c h n ic a l  t r a i n i n g  f o r  n a t i v e  f o r e s t r y  p e r s o n n e l .

The U .S . com panie s w hic h  a r e  o p e r a t in g  in  th e  t r o p i c a l  f o r e s t  c o u n t r i e s  
a r e  m or e th a n  j u s t  lo g g e r s .  Mos t hav e s t a f f s  o f  t r a in e d  f o r e s t  m a n a g e r s  an d 
r e s e a r c h  p ro g ra m s r e l a t i n g  to  f o r e s t  p ro d u c t io n . We b e l i e v e  th e y  ca n mak e 
s i g n i f i c a n t  c o n t r i b u t io n  i f  en co u ra g e d  to  f in d  s o lu t i o n s  to  th e  p ro b le m s o f  
p e o p le , fu elw ood  an d s h i f t i n g  a g r i c u l t u r e  w hic h  b e s e t  th e  t r o p i c a l  f o r e s t  
c o u n t r i e s .

To th e  e x te n t  t h a t  U .S . com panie s a r e  g u i l t y  o f  lo g g in g  p r a c t i c e s  w hic h  
a r e  d e t r im e n ta l  to  th e  lo n g - te rm  f o r e s t  r e s o u r c e s  o f  th e  a r e a s  in  w h ic h  th e y  
o p e r a te ,  s t r i c t e r  e n fo rc e m e n t o f  r e g u l a t i o n s  i s  d e s i r a b l e .

But  t h e r e  i s  n o t a  g r e a t  d e a l t h a t  t h e  U .S , govern m ent can  do in  t h i s  
r e g a rd .  The  s e t t i n g  o f  t h e  f o r e s t  p o l i c i e s  an d p r a c t i c e s  a r e  up  to  th e  
govern m ents  o f  th e  t r o p i c a l  c o u n t r i e s ,  n o t  th e  U .S .

A mo re p o s i t i v e  r o l e  can  b e  p la y e d  by  th e  U .S . govern m ent i f  i t  w i l l  
s e e k  ways to  w or k w i th  U .S , co m panie s to  e n c o u ra g e  th em  to  a p p ly  t h e i r  
e x p e r t i s e  an d in v e s tm e n t c a p i t a l  to  h e lp in g  s o lv e  som e o f  th e  wood p ro d u c ti o n  
p ro b le m s f a c in g  th e  d e v e lo p in g  c o u n t r i e s ,  r a t h e r  th a n  lo o k in g  f o r  way s to  
r e g u l a t e  lo g g in g  p r a c t i c e s .

E n c o u ra g in g  an d a s s i s t i n g  U .S , in v e s tm e n t i n  f o r e s t r y  r e s e a r c h ,  
p l a n t a t i o n  m an ag em en t,  an d r e l a t e d  a r e a s  w ould  have  p o s i t i v e  e f f e c t s  o f  
in c r e a s in g  wood p ro d u c ti o n  fr om  d e s ig n a te d  p ro d u c ti o n  f o r e s t s  an d ta k in g  
p r e s s u r e  o f f  th e  p r o t e c t i o n  f o r e s t s  —— p r e s s u r e  st em m in g l a r g e l y  fr om  
d o m e sti c  wood n e e d s .

U .S . i n d u s t r y  h a s  a p o t e n t i a l  f o r  b e n e f i t  t h a t  f a r  o u tw e ig h s  th e  
p o t e n t i a l  f o r  d e s t r u c t i o n .  U .S , gover nm en t p o l i c y  s h o u ld  s e e k  to  expan d th e  
b e n e f i t s  a s  th e  b e s t  way o f  re d u c in g  t h e  a d v e r s e  im p a c ts  o f  t r o p i c a l  f o r e s t r y  
a c t i v i t i e s .

R ex fo rd  A. R e s le r  
E x e c u ti v e  V ic e  P r e s id e n t



APP EN DIX  19
[From the New York Times, Oct. 16, 1980]

L udwig  M ay Cut B razil  P roje ct 

(By Warren Hoge)
Rio de J aneiro, Oct. 15.—Daniel K. Ludwig, the shipping executive who is 

reputedly the richest man in the United States, has threatened to “paralyze” 
operations at his $700 million development project in the Amazon region i f the 
Brazil ian Government does not give him financial relief and resolve persistent 
bureaucratic problems.

The challenge has angered some Government officials and stimula ted certain 
sectors of the Brazilian  population tha t have always viewed the Ludwig land 
holdings, which are roughly the size of Connecticut, as a thre at to the country’s 
sovereignty.

But despite assertions like tha t of Camilo Penna, the Minister of Industry  
and Commerce, th at “the Government does not respond to this kind of pressure,” 
Brasil ia appears to be doing just that.

The project, known as Jar i, includes 3,000 miles of roads, a 26-mile railroad, 
bauxite and kaolin mines, rice fields, catt le ranching, 250,000 acres of tree 
planta tions  spread throughout the 6,175 square miles of jungle property, and a 
17-story high cellulose mill.

National leaders are eager to keep the project functioning, because its eco
nomic contribution helps ease the country ’s balance-of-trade difficulties, helps 
feed its growing internal markets and provides lessons in rain forest  develop
ment at somebody else’s expense.

LETTER TO MILITAR Y LEADER

Mr. Ludwig’s challenge was issued in a 17-page letter from the 83-year-old 
entrepreneur to Gen. Golbery do Couto e Silva, architect of the 16-year-old mili
tary management of the country. The correspondence was dated Aug. 5, but 
was recently made public by the Rio de Janeiro daily O Globo.

“If  the Government cannot satisfy our legitimate pleas for assistance ,” Mr. 
Ludwig wrote, “our situation is hopeless, even if we reduce expenses to their 
lowest possible point. I am seriously considering e ither paralyzing our operations 
or selling our paper mill to any third parties, including the Government, who 
would be interested in continuing operations.”

Mr. Ludwig’s two principal demands are tha t the Government sta rt paying 
for the $5.5 million annual “infrast ruc ture” costs of providing essential  serv
ices for the more than 30,000 people who live on the property (residents get 
health care, education, light, water, sewage and sanita tion free) and tha t land 
claims in dispute be settled promptly so tha t the project can get on with ex
panding its forest plantations. He said tha t losses would amount to $50 million 
in the next five years under the present procedures.

Attacking 11 different federa l bodies, the lette r reviewed episodes tha t Mr. 
Ludwig argued had prevented Jar i from making enough progress to make ends 
meet. In one transaction,  for instance, Mr. Ludwig said tha t the Government 
had ordered him to build a newsprint paper mill using only Brazilian  resources 
but tha t the only plant capable of doing such a sizable job in this country would 
not do it for fear of not being able to accommodate its Government contracts. 
By the time the Government relented and granted  him the right  to have the 
mill built in Japan and shipped here, the lett er said, costs had become prohibi
tively high and the project was abandoned.

As.a result, Mr. Ludwig argued, he only can produce half  the 1,500 tons a 
day of cellulose tha t the original agreement called for and he is now saddled 
with an “infra structure” twice as big as he needed.

(404)
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“By the end of 1979,” Mr. Ludwig wrote, “my investment was $625 million, of which $75 million were for infrastructures , all this investment came out of my resources and my resources alone.”
To underline his threat  to discontinue development, Mr. Ludwig described the process by which he would dismantle Jar i. “I will begin by stopping the forestry operations and the cellulose mill,” he wrote, “while I try to continue with the activities dealing with kaolin, bauxite and the sawmill. Naturally, this will be a last resort because it will mean leaving extremely valuable equipment and facilities unprotected and making them no longer productive. However, it is absolutely clear to me that this is the only path I can follow.”However, Mr. Penna, the Minister of Indust ry and Commerce, said tha t Ja ri ’s problems stemmed more from its managers’ tendency to change their minds than from bureaucratic impediments. It  would be “folly,” he said, to meet Mr. Ludwig’s demands.
As a result of the controversy, once-familiar wall-side slogans have reappeared telling Mr. Ludwig to “get out” and proclaiming “the Amazon is ours.” In addition, Modesto da Silveira, an opposition party  congressman from Rio who has long been a critic of Jar i, traveled to Switzerland and reported tha t the Swiss cancer research inst itute to whom the heirless Mr. Ludwig intends  to leave Ja ri was really “a front  for strange  secret business deals.”And an official of the Ministry of Industry and Commerce leaked word that Mr. Ludwig was senile and tha t he had shocked partic ipants in a meeting at the agency headquarters by pulling a banana from his briefcase and eating i t

DISPUTE OVEB LAND CLAIMS

Paulo Yokota, head of the Government land colonizing office, said tha t Mr. Ludwig’s land claims were “crazy” and tha t one in parti cula r would include a par t of the  Atlantic Ocean. Ja ri has claimed some nine million acres as its own under the purchase agreement in 1967. The state of Para says the righ t number is only 875,000 acres, while Mr. Yokota’s agency is prepared to “legitimize” 1.4 million acres.
Still the project has its supporters. “The time has come,” said Antonio Del- flm Netto, the Planning Minister, “when Ludwig should s top being treated like a foreign body in this country. We will give him the support he needs to guarantee the project.”
A special National Security Council has jus t returned from Jar i with recommendations for drast ically increasing Government presence on the site. It  is a proposal tha t pleases both sides since it  assuages critics ’ fears tha t Ja ri  is, in effect, expropriat ing Brazilian territory for foreign interests  and it promises Mr. Ludwig some relief in the admin istrative costs of running the project.To solve the terr itor ial disputes, several Government leaders have suggested renting Mr. Ludwig the land he says he needs. Francisco Andrade, president of the holding company tha t formally owns Jar i, declined repeated requests to discuss the matte r, but there  was evidence tha t the Jar i directors could agree to the rental idea.
Mr. Ludwig sent a telex from his New York base to workers at Ja ri reaffirming his hope that the project would have a secure future.Still, the Rio daily Jorn al do Brasil warned tha t Brazilian  taxpayers were already bent under the weight of supporting giant stat e companies. “The Brazilian political system hasn ’t yet invented a way by which society can refuse to fund these megalomanias,” it said in an article. “But the Brazilian  political system should have no difficulty, acting through Congress and aided by a free press, in barring the federal Government from bai ling Mr. Ludwig out of his own business collapses.”

66-326 0 - 8 1 - 2 7



A P P E N D IX  20

L etter to Hon . D on B onker, F rom L ewis A.  E no ma n, P resident, 
P harmac eut ical M anu factur ers  A ssociation

P H A R M A C E U T I  C A L M A N U F A C T U R E R S

L e w i s  A .E n o m a n
P R E S I D E N T

11 55 F IF T E E N T H  S T R E E T , N. W. 
W A S H IN G T O N . D. C. 2 0 0 0 5

A R E A  C O D E  2 0 2 - 4 6 3 - 2 0 2 0

September 25, 1980

The Honorable Don Bonker
Chairman, Subcommittee on In te rn at iona l 

Organizations
Committee on Foreign A ffa irs  
U. S. House of  Representatives 
Washington, D. C. 20515 

Dear Mr. Bonker:

In your  August 26 le tt e r  concerning the Subcommittee's th ir d  hear
ing on trop ic a l de fo restat ion,  you requested that  PMA submit a statement on 
the importance of tr op ic a l fo re st  resources to the American pharmaceutical 
indu st ry .

The importance o f trop ic a l fo re st resources to the American pharma
ce ut ical  industr y is  pr im ari ly  as an in i t ia l  source o f a lim ited  number of  
new chemical en ti ti e s  ra th er  than an ongoing source o f supply,  except in  
those cases where synthesis is  te chnic a lly  or conmercia lly un feas ible.  I t  
is  not possib le to qu an tify how many new pharmaceutica lly ac tiv e e n ti ti e s  may 
remain to be discovered from these resources. Nor do we have data on the 
do lla r value  of  pharmaceutical products manufactured from tr op ic a l plants  
and animals.

Two important d is tinc tions must be made. F ir s t is  the di ffe renc e be
tween importance of  fo re st resources as an in it ia l source of  new na tural products 
and th e ir  importance as a source o f ongoing supply. Second is  the cons iderable 
di ffe renc e in  scale  and type  o f opera tion between the large pharmaceut ical 
companies operating on a glob al sca le and the smalle r indigenous companies 
opera ting  on a loca l scale in various  trop ic a l coun tries .

Most new pharmaceutical products today are developed from synthe tic  
mater ia ls . However, a s ig n if ic a n t number of  products can trace th e ir  or ig ins 
to  trop ic a l plants  and anima ls. For example:

D ig ita lis  glycosides 
Opium alka lo ids 
Rauwolfia alka lo ids
Steroid s re riv ed  from Mexican yams (a lso der ived  from other sources) 
d-Tubocaoarine (now replaced wi th  sy nthe tic  de riv at ives )

(406)



407

Belladonna alka lo ids Csome now made synth etica lly )
Acacia (used in  formula tions)
Quinid ine and Quinid ine Sal ts , (Cinchona al ka lo ids)  
Physostizmide (now replaced wi th  sy nthe tic  prostiz mid e) *

However, wi th only infre quen t exceptions,  once a promising chemical en ti ty  is  id en ti fied  and isolated  in a pl ant,  research and development e ff o rt s  are undertaken to manufacture i t  syn th etica lly . Synthesis is  pre fer red  fo r the fo llo wing reasons:

- to  insure  the cons isten t pu ri ty  and potency necessary to 
meet qu a li ty  cont ro l (QC) and good manufacturing prac tic e (GMP) requ irements;

- to  insure  s ta b il it y  of  supply  sources;

fo r convenience and sa fe ty in  shipping the chemical ra ther  
than the  plan t from which i t  was prev iou sly  obta ined .

I appre cia te the  op po rtu nit y to submi 
on such an imp ortant  issue. Should you have 
of  the trop ic a l resources to the pharmaceutX 
happy to be of ass istance .

th is  statement fo r the record
^ther questions  on the importance 
in du st ry , I would be more than

*Subcommittee Footnote: These de riv at ives  are used in  the manufacture of  
pharmaceutical  products fo r the  treatment of  
hea rt disease, ul ce rs , in te s tina l diso rders, 
hypertension,  diar rhea , glaucoma; steroids  
der ived from Mexican yams are used in  the 
manufacture of contracept ive  products .
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S ta teme nt  of R oger A. S ed jo , D irector, F orest Economic s and 
Policy Program, R esources for th e  F utu re

One of the most exciting features of contemporary forestry is the 

increasing role that industrial plantation forests— forests planned, 

managed, and harvested for their industrial wood values— are playing in 

meeting the world’s growing wood requirements. Historically, man met his 

needs for wood by utilizing the natural forest in a manner akin to the

hunting and foraging mode employed by early man to meet his food and fiber
A

needs. The initial endowments of forest resources were far in excess of 

early m an’s wood requirements, and made concern about the resource unwar

ranted. As with hunting and foraging resources, stumpage resources were 

largely treated as a common property resource with the significant ex

pense of wood products being related to harvest, transport, and proces

sing costs. Through time, of course, hunting and foraging have been al

most entirely replaced by livestock raising and agriculture. Similarly, 

the world is currently experiencing a transition from reliance upon nat

ural unmanaged forests to an increasing reliance upon managed plantation 

forests to provide an Increasing share of the world's wood needs. ____ ___

The transition from natural to plantation forests has, thus far, been 

very gradual. Typically, plantations have been established to replace the 

harvested natural forest. This is particularly true in regions such as 

Europe and much of North America, where the process of natural regeneration 

is increasingly being displaced by artificial regeneration.
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In the tropics and the Southern Hemisphere, the introduction of indus

trial forest plantations also proceeded slowly. True, before World War II 

New Zealand and Chile both developed rather large plantations of plnus 

radiata; industrial plantations were established in South Africa and parts 

of Asia and Africa, and Brazil utilized fast-growing eucalyptus plantations 

as fuel for its railroad systems around the turn of the century. But, on a 

global scale these activities were quite modest indeed.

However, after World War II, and particularly beginning in the 1960s, 

the tempo of forest plantation development increased dramatically in regions 

of the tropics and the Southern Hemisphere.

The preliminary successes of many of these plantations, the rapid bio

logical growth rates often achieved, and the vast land areas potentially 

available suggest the long-term possibility for meeting much of the world’s 

increasing wood and wood fiber requirement with increased production from 

the forest plantations of the tropics and the Southern Hemisphere.

Plantation Types

Three types of major plantation types can be characterized as occur

ring currently across the world. First, in temperate regions that tradi

tionally produced the majority of the wor ld ’s industrial wood— Northern 
Europe and North America— plantations utilizing indigenous species have 

typically replaced cutover natural forests. Second, other temperate re

gions that have not been traditionally major industrial wood producers 

are commonly introducing in their plantations exotic temperate climate 

species (largely North America) that exhibit rapid growth and desired 

merchantibility. Third, certain tropical regions are introducing exotic 
species (tropical pines, eucalyptus, gmelina) from other tropical regions 

which exhibit desirable growth and merchantibility characteristics. While 

experience with exotic, plantations in the tropics is limited, results thus 

far are so dramatic that some knowledgeable observers maintain that trop

ical regions will eventually become dominant wood suppliers.
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Although plantations are a small fraction of the world’s total for

ested area, the current land areas Involved belle their true potential. 

Industrial potential is the result of not only more land being converted 

into forest plantations, but also of the volume of output per land unit.

These volumes are likely to be large for plantations since the location 

is usually determined, at least partially, by considerations of high bio

logical growth and also because management practices usually associated 

with plantations increase usable growth. Thus fast growing forest plan

tations offer the potential of meeting a major share of the world’s timber 

supply requirements from relatively small areas of forest plantation.

Examples of Recent Plantation Experience

Outside of Europe and North America, only a few regions have developed 

large industrial plantation forests. New Zealand currently has about one

million hectares in plantation forests, most of it in exotic conifer from

North America. New Zealand is adding to these forests at a rate of some 

50,000 hectares per year, and has become a factor in Pacific Basin markets. 

Australia has also introduced exotic plantations, particularly conifers, 

on a large scale, to provide for her domestic long fiber requirements. 

Industrial plantation forestry of various types is underway in Japan, the 

Philippines, Indonesia and Malaysia, and India. Numerous parts of Africa 

have been involved in various forestry schemes. Industrial plantations

have been created in Kenya and Tanzania in East Africa, utilizing a variety 

of tropical conifer species. South Africa has undertaken large plantations 

of various species. West Africa has been involved in plantation schemes 

utilizing eucalyptus, gmelina and tropical pines.

Of all the nontraditional producing areas of the globe, however, in

dustrial forest plantations appear to have the greatest potential in South 

America. Plantations have been in place in Chile for about seventy-five 

years. In recent years the planting activity in Chile has increased sub

stantially to almost 80,000 hectares per year and Chile has begun to active-
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ly  e n te r  w or ld  m ar ket s w it h in  th e  p a s t f iv e  y e a r s . S ig n if ic a n t  p la n ta t io n  

a c t i v i t y  i s  a ls o  underway in  Co lom bia  and A rg en ti n a . In  V en ez uel a,  s e r io u s  

i n t e r e s t  in  la rg e  i n d u s t r i a l  p la n ta t io n s  has de ve lo pe d on ly  w it h in  th e  p a s t 

de ca de  o r l e s s .  Ho wever , th e  le v e l  o f a c t i v i t y  i s  s u b s ta n t i a l  in v o lv in g  

hu nd re ds  o f th ousa nds o f  h e c ta r e s  and  ap pears  to  ha ve  g re a t p o te n t i a l ,  due 

to  th e  a v a i l a b i l i t y  o f la rg e  a re a s  o f la nd  w it h  few a l t e r n a t iv e  use s and a 

lo c a ti o n  a s t r i d e  a m aj or  n av ig ab le  a r t e r y  wh ich p ro v id es access  to  th e  se a .

The coun tr y  o f  g r e a te s t  p o t e n t i a l ,  ho w ev er , I s  p ro bab ly  B ra z i l . B r a z i l ’ s 

p o te n t i a l  i s  la rg e  because  b io lo g ic a l  gr ow th  r a te s  in  B ra z il  a re  very  ra p id  

com par ed w it h  th o se  ex p eri en ced  in  N or th  A m er ica.  The la nd a re a s  o f B ra z il  

th a t  a re  a v a i la b le  fo r  f o r e s t  p la n ta t io n s  a re  v a s t  an d in  many case s th e  

o p p o rtu n it y  c o s ts  o f th e  la nd  a re  q u i te  s m a ll , and th e  lo c a ti o n  o f B ra z il  

v i s - a - v i s  m aj or w orl d  m ar ket s i s  q u it e  f a v o ra b le . S in ce  th e  mid-196 0s  

B ra z i l  has  e s ta b l is h e d  o v er 3 m il l io n  h e c ta r e s  o f  fa s t- g ro w in g  in d u s t r i a l  

f o r e s t  p la n ta t io n s .

G lo bal  Tre nd s in  F o re s t P la n ta t io n s

A re c e n t FAO st udy  (FAO, 1978) p ro v id e s  some p e r s p e c ti v e  on th e  g lo b a l 

e x te n t o f f o r e s t  p la n ta t io n s . As ta b le  1 .1  sh ow s,  a l l  a re a s  reg en e ra te d  

by  a r t i f i c i a l  means t o ta le d  ab out 90 m i l l io n  h e c ta re s  in  th e  m id -1 97 0s .

The se  p la n ta t io n s  w ere , f o r  th e  mo st p a r t ,  lo c a te d  in  th e  t r a d i t i o n a l  p ro 

duci ng te m per at ei . c li m a te  re g io n s  o f E ur ope , N or th  America  and th e  USSR.

A ls o , Chi na  ha d some 30 to  40 m il l io n  h e c ta re s  o f p la n ta t io n  f o re s t  and  

So uth Ko rea ad de d ab ou t 4 m il l io n  h e c ta r e s . Of c o u rse , no t a l l  o f th e  w o rl d ’s 

90 m il l io n  h e c ta r e s  a re  i n d u s t r i a l  p la n ta t io n s . Many o f th e  f o r e s t s ,  e . g . ,  

So uth K or ea ’ s a re  desi gned  p r im a r il y  f o r  p r o te c t io n  a n d /o r  fuelwoo d w it h  

on ly  li m ite d  a t t e n t i o n  g iv en  to  i n d u s t r i a l  p o t e n t i a l .
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Dat a on th e  e x te n t an d s t a tu s  o f p la n ta t io n s  a re  ex tr em el y  sk e tc hy  

bec au se  o f d e f in i t i o n a l  p ro b le m s,  q u e s ti o n s  of  s u r v iv a l ,  and so  f o r th . 

In  th e  m id -1 970s , ho w ev er , manmade f o r e s t s  we re  e s ti m a te d  a t  app ro x i

m ate ly  222 m il l io n  a c re s  d i s t r ib u te d  a s show be lo w :

T ab le  1 .1

Econo mic  c la s s  and  reg io n M il li o n  a c re s

De ve lope d
N or th  Am erica 27
W es te rn  Eu rope 32
O ce an ia 2
O th er 25
T o ta l 86

D ev el op in g
A fri c a 6
L a ti n  Am eri ca 8
A si a 6
T o ta l 20

C e n tr a ll y  p la nned
Eu rope  and th e  S o v ie t Un ion 42
A si a 74
T o ta l 116

T o ta l World 222

S ourc es:  Food and A g ric u lt u re  O rg an iz a ti o n  o f  th e  U ni te d N a ti o n s . 
De ve lopm en t an d in vestm en t in  th e  f o r e s t r y  s e c to r .  
FO:COF O-78/2.  21 . p . Rome, 19 78 .

Manmade f o r e s t s  com pos e ro ugh ly  3 p e rc e n t o f th e  c lo sed  f o r e s t  a re a  

and in c lu d e  a l l  a re a s  re g e n e ra te d  by  a r t i f i c a l  means  in c lu d in g  co n v en ti o n a l 

a f f o r e s ta t io n  and r e f o r e s t a t io n  te c h n iq u e s . C o n if e rs  a re  g e n e ra ll y  th e  

p re fe r re d  sp e c ie s  a lt h o u g h  la rg e  a re a s  o f  e u ca ly p tu s  and gm el in a ha ve  be en  

e s ta b l is h e d  in  L a ti n  A m er ic a,  p a r t i c u l a r l y  in  B ra z i l .
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While the majority of forest plantations are situated In the Northern 

Hemisphere temperate climate regions, In recent years Increased attention 

has been given to plantation activities in the tropics and subtropics, and 
in the Southern Hemisphere temperate climate regions. Table: 1.2 summarizes 
a study of forest plantations in the tropics by Lanly and Clement (Lanly 
and Clement 1979). They estimated that the tropic and subtropic regions of 

Central and South America, Africa and Asia had about 11.8 million hectares 
of plantation forest in the mid-1970s. Of this, ubout 6.7 million hectares 
were industrial forest plantations. By 1980, a period of only five years 

later, the industrial forest plantations were projected by FAO to increase 

by 36 percent to 9.1 million hectares and projections for the year 2000 

indicated the Industrial plantations in that region would reach over 21 

million hectares. Although these figures include slow-growing specialty 
woods such as teak, the majority of the present and projected tropic and 
subtropical industrial plantations consist of fast-growing conifers and 
hardwoods designated for ordinary solid wood and fiber production.

Potential Impact of Plantations Upon World Production and Trade

The long-term supply of forest resources has been a topic of concern 

for some years. In the United States the concern has been expressed in 
terms of the adequacy of domestic supply. Internationally, the FAO has 
expressed concern over the long-run adequacy of world supply. Recently, the 

recognition has been growing that the tropical regions have substantial 

potential to supplement worldwide production of industrial wood.
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T ab le  1 .2 . I n d u s t r i a l  P la n ta t io n s — T ro p ic a l and S u b tr o p ic a l Am er ic a,

A f r ic a  and A si a

1975 P ro je c te d  198 0 P ro je c te d  2000

C e n ta l an d
Sou th  Amer ica 2, 78 6 4,1 23 10 ,7 05

A fr ic a  s o u th  o f
S ah ar a4 997 1, 24 8 2, 180

D ev el opin g A si a^  and 
th e  F a r E a st 2, 89 2 6,5 20 8, 26 5

T o ta l 6, 67 5 9, 09 5 21 ,1 50

S o u rc e : J .P .  L an ly  an d J .  C le m en t.  19 79 . " P re se n t an d F u tu ra l  N a tu ra l
F o re s t an d P la n ta t io n  A re as  in  th e  T ro p ic s ."  U na sy lv a v o l . 31 , n o . 12 3.  
pp . 12 -2 0 .

E x c lu d in g  Sou th  A f r ic a .

^F rom  P a k is ta n  e a s t  e x c lu d in g  th e  P eo p le s R ep u b li c  o f  C h in a , M on go lia  
an d Ja p a n .

The p o t e n t i a l  o f t r o p ic a l  and s u b s t ro p ic a l  f o r e s t  p la n ta t io n s  fo r  in 

c re a s in g  th e  w o rl d ’s wood su p p li e s  i s  c l e a r ly  s u b s t a n t i a l .  Not  on ly  i s  th e  

b io lo g ic a l  p o te n t i a l  a v a i la b le , b u t re c e n t re se a rc h  under ta ken  a t  Res ou rc es  

fo r  th e  F u tu re  su g g e sts  th a t  th e  ec on om ics o f f o r e s t  p la n ta t io n s  a re  a ls o

f a v o ra b le .

F o re s t p la n ta t io n s  o f f e r  th e  o p p o r tu n it y  o f p ro v id in g  a  v e h ic le  fo r  

su p p ly in g  th e  in c re a se s  in  th e  w o rld ’s wood th a t  w i l l  be  r e q u ir e d  th ro ugh  

ti m e . They a ls o  p ro v id e  an  a l t e r n a t i v e  to  f u r th e r  co m m er cial  lo g g in g  of 

th e  n a t iv e  t r o p ic a l  f o r e s t .  To th e  e x te n t  th a t  f o r e s t  p la n ta t io n s  can  

p ro v id e  wood and wood f i b e r  a t  a t t r a c t i v e  c o s t s ,  th e  p re ss u re s  f o r  f u r th e r  

e x p lo i ta t io n  o f n a tu r a l  t r o p ic a l  f o r e s t s  to  me et th e  w o rl d ’s  wood ne ed s

w i l l  be  re duced .
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S t a t e m e n t  of S urv iv al I n t e r n a t io n a l (U S A )

On the occasion of the first series of hearings on world wide 
deforestation, Survival International (USA) is honored to be asked 
to present this testimony to the Subcommittee on International 
Organizations of the Committee on Foreign Affairs. Our testimony 
concerns the effects of deforestation on the peoples who are 
indigenous to the forest.

Survival International (USA) would like to pose a question 
to the members of all multi-national corporations involved in 
deforestation: How do you account for the people who are living 
in the area which you designate for deforesting? By its mere 
definition, deforestation brings about the destruction of whole 
ecosystems - and with it the destruction of the people who have 
lived within their bounds.

In this age of world wide corporate activity, it is no longer 
possible that people living in a lifestyle of non-Westem tradition 
can continue to be unaffected by Western culture. The kind of 
affect which Western corporations have on an indigenous society 
is what is now in question. The speed, extent, and methods used 
by industry abroad - specifically the forest products industry - 
are factors of a project which are within the corporation's control 
and responsibility.

Depleting the forest on which a people depend for food and 
shelter should be recognized as a drastic - cataclysmic - change in 
their lives, and should be dealt with by timber companies as such. 
Recognizing the basic rights of the people indigenous to the forest 
should be a primary factor in evaluating the potential worth of a 
deforestation project, and a primary concern of the project once
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it is underway.
Human beings, like all other animals, adapt to a certain 

environment - learn how to use the resources within that environ
ment so that they can survive. To take away those resources is to 
ensure their death. Most people would shrink from the idea of 
directly murdering people who inhabit the forest. Yet the record 
shows that to take away the necessities of food and shelter, as 
well as the established order, is to kill the people as surely 
as shooting or poisoning them - the only difference being that the 
process is slower and more difficult to recognize.

The first step in planning a project which considers the 
indigenous people is to find out information about specifically 
where the people are living, and their basic way of life - their 
general practices for obtaining food and living in their environment 
An excellent source of information on an indigenous population is 
an anthroplogist who has worked with the people. Another question 
which Survival International (USA) would like to ask of the members 
of multi-national corporations involved in deforestation is:
Do you employ anthropologists or use anthropological knowledge in 
the planning of your deforestation projects, and if so, to what 
extent? Many deaths of indigenous people might have been avoided 
if the corporation cutting the forest in a particular area had been 
better informed of the people's curcumstances.

Before we begin, it is important to note two things. One is 
that a promise of reforestation does not solve the initial problems 
of deforestation. If an ecosystem is destroyed, the things in it 
are destroyed, whether or not they are replaced with similar things
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in the future. To the people who once have lived in and depended 
on the forest, it is of little consolation that the forest in 
thirty-five years will be filled with an abundance of resources and 
again be Inhabitable - they will not be able to live long enough to 
enjoy this regeneration.

The other point is that one can not remove trees without 
destroying the forest. To leave half the trees of a forest is not 
to have destroyed only half a forest - the forest is a complete 
system, and that complete system is destroyed.

Deforestation brings about the disruption of many of the 
established technological and social systems of an indigenous 
society. One such system which is disrupted by deforestation is 
the agricultural system, the obvious result being an insufficient 
continuing food supply. Any agricultural system requires a certain 
amount of land and resources, and when these are limited, the 
system becomes inoperable.

The type of agriculture used by most indigenous peoples is
the slash and b u m  method. Dr. George N. Appell of Brandeis
University describes it as such:

Slash and b u m  agriculture, or as it is known technically, swidden agriculture, involves cutting the forest or bush, firing it, and then planting crops. The firing provides ash for fertilizer and kills weeds. After one or sometimes several years, when the crops have all been removed, the area is left to revert to forest or bush. At some later point, usually seven or eight or more years, the area is used again for agriculture.
It is Important to note that the system of slash and b u m  

agriculture utilizes natural resources without consuming them. 
According to Appell:

66-326 0 - 8 1 - 2 8
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When the indigenous system remains undisturbed, there 
is no degradation of forest resources. Indigenous peoples 
recognize that the success of their crops depends on the 
generation of adequate fertilizer from burning forest or 
bush. Therefore, they conserve this resource. Furthermore, 
the forest provides many of the required raw materials for 
housing, mats, baskets, etc. In the region which I am 
famlljar with, the indigenous peoples actively conserved 
areas of their primary forest that were randomly distributed 
throughout their territory. This provided a source of 
reseeding the areas cut and burned for agricultural purposes 
and preserved the genetic diversity of the forest in their area 
This agricultural system, if uninterrupted, can continue 

virtually for an indefinite period of time. But, according to 
Appell, "When an indigenous population is interfered with, 
conservation methods become inoperative, and even further 
deforestation can result. It may appear that indigenous peoples 
are responsible for deforestation, as has been suggested to 
Survival International (USA) by forest product company representa
tives. If indigenous peoples do begin consuming resources, it is 
only because using their normal system of conserving the resources 
is no longer possible.

The actual process of clearing the forest may have an Impact 
on the indigenous population long before the trees have actually 
disappeared. Workers entering the forest bring with them illnesses 
which may be comnon to them , but which to the indigenous population 
prove to be fatal epidemics. The common cold and measles have 
been as disastrous as the Plague was in Europe in Medieval times. 
Thousands of people have died - huge percentages of many populations 
No thought has been given to innoculating people, or otherwise 
protecting them from new diesases, although I am sure that the 
corporation surely innoculates its employees prior to their 
entering a tropical area.
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Certain methods used in clearing a forest have also proved to
be of great danger to the indigenous populations - particularly in
the case of chemical defoliants such as Agent Orange. William Bailee
of Columbia University reports that,

In the early 1960's, the Brazilian minister of the interior ceded 9000 hectares of the adjacent Tembe reservation to the Swift-Armour company for beef production and timber export. In the mid-1960's, Swift-Armour sprayed the defoliant Agent Orange throughout the region. According to some Kaapor Indians who live nearby, "The plane passed overhead, spraying poison over the jungle. The wood of the trees began to dry out; fish, alligators, everything began to float dead in the water." Afterwards, many Indians suffered a fever, and today 2 percent of the Kaapor population are deaf. In the absence of a medical investigation, it is impossible to know whether or not the spraying of defoliants is responsible for this; nevertheless, in the 1950's no visitor to the KaApor reported the presence of deaf persons, (from ARC Newsletter, December 1979)
The long term effects of Agent Orange are yet unknown, but it may 
be that even greater harm to the Kaapor will become manifest.

The change which is suddenly imposed on an indigenous 
population can scarcely be perceived by we who live in the 
United States. In the U.S., one may change residences, jobs, or 
where one shops, but rarely if ever would one change one's entire 
way of life. The only thing comparable in our society would be 
if all food stores, industries, and even money, were suddenly abolished, 
and every person in Washington, D.C. were told to get food by 
fishing and farming. Who, starting tomorrow, could provide for 
his own needs, and the needs of his family?

One aspect of the drastic change which deforestation brings 
which is the least easily recognized is the disruption created in 
the social order, and the consequent physical effect this has on an 
indigenous population. Disrupting a social order does much more 
than merely cause inconveniences for the people - it causes stress
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which actually brings about health threats to the people in the 
society - causing death. Vinson Sutlive of the College of William 
and Mary states that stress is "the threat of loss of a significant 
part of one's environment. The Iban [a. Southeast Asian tribe/ 
and scores of other peoples are threatened from many sources and 
at virtually every level of their lives, with the loss of land, 
forests, water, employment, and traditional values. The stresses 
originate both locally, within the region of Southeast Asia, and 
from external sources, and the potential losses are beyond 

comprehension."
The reason for stress is that one social system is undone, and 

another suddenly imposed. As Sutlive further states, "Our economic 
systems are tied to growth, greater productivity, and consumption, 
and our standards of living have become the goals and dreams of 
developing peoples. So that we have exported and others have 
accepted all-too-uncritically our architacture, amenities, systems 
of transportation, and creature comforts, marketing our technological 
superiority out of our ethnocentricity, our interest in 'making 
them in our image," and our general ignorance of the vulnerability 
of the natural and social systems we were 'developing.'"

Stress has its physical effects on the human body - a lesser 
ability to cope with one's surroundings. The sudden changes which 
deforestation brings about not only offer a new environment to 
which the people must adapt, but lowers their ability to adapt. 
Appell writes that "The adaptation load of social change 
produces psychosocial stress; and psychosocial stress can depress 
the response of the body's immune system." (Appell, "The Health 
Consequences of Social Change")
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The probability of disease - and death - increases tremendously as 
the resistances of each person's body decreases. The new pathogens 
and bacteria present in the new environment most likely will have 
an even greater impact because the body resistances are lower.

One of the basic problems of all deforestation projects is 
that the gap between managers of a corporation and indigenous peoples 
is tremendous. Neither group can begin to comprehend the other.

Anthropologists who are familiar with the way of life of the 
indigenous population of the area where lumbering projects are soon 
to take place can be of tremendous help in making this gap smaller. 
Through finding out exactly where indigenous settlements are 
located, and coining to understand better the mode of subsistence 
of the inhabitants, the medical practices, and the system of values, 
perhaps many deaths of indigenous peoples could be avoided. Rights 
of indigenous people which are violated due to ignorance on the 
part of the corporation might be avoided.

The United States has always prided itself on its stands on 
human rights issues - in fact many feel that these rights are 
"self-evident." The U.S. has ratified United Nations declarations 
on genocide and ethnocide in the policy of its aid programs. Yet 
when corporations cut down a forest these precepts have been 
ignored. The effects of forcing change through deforestation on 
an indigenous population may not be as easily apparent as the 
torturing of a political prisoner or the murder of a person who 
practices an unaccepted religion. But the final result is the same - 
deforestation directly causes the death of thousands of people. Unless 
measures are taken quickly which can ensure the safety of the people 
who have traditionally Inhabited the tropical forest areas, the 
problems may be solved in quite a different way - the people 
indigenous to the forests will all be gone.
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T ropical  R eforestation

A Stateme nt  by th e I mported H ardwood P roducts Asso cia tio n

The Imported Hardwood Products Association (IHPA) is an international 

trade association headquartered in Alexandria, Virginia. Members of the 

Association are involved in processing, shipping, manufacturing and sales 

of tropical hardwoods. Membership is comprised of U.S. buying companies, 

offshore supplying firms, overseas export trade associations, and allied 

industries such as steamship companies, port authorities, international 

banks and law firms.
The Imported Hardwood Products Association is devoutly interested 

in the preservation of tropical forests, and the Association has for many 

years been involved in activities related to proper utilization of these 

forests. IHPA was an active participant in the U.S. Strategy Conference 

on Tropical Deforestation sponsored by the U.S. Department of State in 

June, 1978. The Association has also been involved in offshore conferences 

on this subject with forest industry and government officials in Thailand, 

Indonesia and the Philippines. IHPA also served with other forest industry 

associations in an advisory capacity to agencies of the U.S. Government 

concerned with the development of a U.S. Policy Strategy and Program 

Statement on Tropical Forests.

While our industry is aware and concerned with the rapid decline of 

tropical forests throughout the world, we feel it is important to recognize 

that commercial forestry is not the major threat to these important natural 

resources. Rather, the primary factor in the destruction of tropical forest 

ecosystems is the unchecked growth of human populations, which is now 

proceeding much more rapidly in tropical zones than elsewhere.

Millions of people are involved in removing the forests in order to 

clear land to grow subsistence crops. Slash and burn agricultural clearing 

is quite popular and leaves the land bare. In many impoverished regions, 

valuable tropical timber species are used for fuel and energy.

The regions suffering the most widespread destruction of tropical lands 

are in Latin America, particularly the Amazon Region of Brazil, where

(422)



agricultural clearing goes on at a rapid rate. Conversely, the developing 
countries of Southeast Asia, which are much more prominent in the tropical 
timber industry, are making progress in forest preservation and reforesta
tion. The Government of the Philippines now requires replanting for each 
tree harvested, and has imposed an export ban on logs to further restrict 
uncontrolled timber harvesting. In Indonesia, where the major supply of 
Asian tropical timber is located, large corporations are developing 
productive reforestation programs. Both the Georgia-Pacific Corporation 
and Weyerhaeuser have active programs designed to replace the forests with 
rapid growing species.

It is the position of the Imported Hardwood Products Association that 
care must be taken to restore the forests as they are harvested. We are 
opposed to destruction of tropical forests from poor forestry practices, 
but we also oppose tropical forest stagnation, leaving forests idle. Rather 
we favor proper utilization of the great growth potential of tropical rain 
forests. Good utilization is in the mutual best interest of the forest 
owners and potential users.
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Sta teme nt  by D avid L. S kole, E ntitl ed  U nit ed  States Foreign 

A ssistance  and  Tropical Deforestation

Because of the current pr ob le ms and issues as so ci at ed wi th  tropical 
defo re st at io n, we  urge that careful co ns id er at io n be given to the 
renewal of funding for the Fo riegn As si st an ce  Act, and es pe ci al ly 
incorporate a specific m and at e for the International De ve lo pm en t 
Co op er at io n Ag en cy and the Agen cy for International De ve lo pm en t. The 
im po verishment of the tropical forest biome is one of the mo st  serious 
proble ms facing the wo rl d today; and U.S. go ve rn me nt po licies and 
programs can aid in its resolution. The re cently re leased State 
De pa rt me nt  Interagency Task Force st ra te gy paper on Tropical Forests 
de mo ns tr at es an ex cellent focus for fe deral-level involvement in this 
area.

Our own resear ch ef forts at the Co mp le x Systems Re se ar ch  Ce nt er 
have di re ct ly interfaced wi th  this issue. Our wo rk  wi th  the Ec osystems 
Cent er at the Ma ri ne  Bi ological La bo ra to ry  at te mp ti ng to mod el  the 
influence of terrestrial biota on the global carb on cycle has required 
the use of data on the rate and na tu re of land cl earing in the 
tropics. In recent computer simula ti on s the pa uc it y and am bi gu it y of 
such data and information has been st rikingly apparent. The as sessed 
magint ud e and dynamics of carbon diox id e release to the at mo sp he re  due 
to de fo re st at io n differs depe nd in g on the pa rt ic ul ar da ta -b as e used in 
the ana lysis.

We  feel that de fo re st at io n leads toward overall biotic 
impoverishment, wh ic h lowers the qual it y of human life. Cu rr en t 
research indicates that carb on di ox id e release is di rectly co rr el at ed  
to de fo re st at io n and the cl ea ri ng of land for ag ri cu lt ur e and 
forestry. Thus, at mo sp he ri c ac cu mu la ti on  of carb on from the 
terrestrial biota ma y be in di cative of bi otic impoverishment. In light 
of this, as well as current co nc er n over the effe ct s of po ss ib le global 
wa rm in g due to ca rb on dioxide ac cu mu la ti on  in the atmosphere, the 
es ta bl is hm en t of a solid base of information and the fo rm ul at io n of 
policy with  regard to tropical de fo re st at io n is paramount.

Co nc ur re nt  wi th  our mode li ng  research, we  have at te mp te d to survey 
the nature and extent of tropical deforest at io n. For your re ference we 
have at tached this survey. From  this survey, it is clear to us that 
the issues su rr ou nd in g tropical de fo re st at io n- - fr om the role of 
traditional shifting cu lt iv at or s to the involvement of U.S.
mu lt in at io na l co rp or at io ns -- ar e co mp li ca te d and not well un de rstood.
The analysis, un de rs ta nd in g and re so lu ti on  of qu es ti on s about tropical 
de fo re st at io n are pr ob le ms that are both ecological and sc ie nt if ic in 
na ture and that require co ns id er at io n of the el ement s of huma n behavior 
and culture. Such pr ob le ms are not well suited to linear
ca us e- an d- ef fe et  analysis. Not only do these qu es ti on s dema nd a 
systems approach, but they require an alysis of cultural, huma n and

(424)



425

social aspects. Such systems wh ic h have the huma n element as a maj or  component are termed comp le x systems. Any re so lu ti on of such complex problems re quires the study of both bi ological and social factors.

As John S. Spears, forestry advisor to the World Bank, stated in his address before the Ge neral Me et in g of the Corrmo nwe a 11 h Fo re st ry  As so ci at io n,  10 April 1979, "One of the pr ob le ms we face in trying to an alyze the future fate of the tropical forest is that soil scientists, 
land use planners, bo ta ni st s, agronomists, me te or ol og is ts , 
so ciologists, hy dr ol og is ts , ecologists, en vi ro nm en ta li st s and even foresters, all tend to look at this issue fr om a parochial 
viewpoint. The volume of sp ec ia li ze d litera tu re wh ic h has grown up 
around the subject would fill St. Pa ul's Ca th ed ra l,  wh er ea s the number 
of papers wh ic h tackle this issue in an 'holistic' wa y wo ul d pr ob ab ly fit into my  br ie fc as e. "

Be ca us e the pr ob le ms pr es en te d by tropical de fo re st at io n are 
coupled wi th  prob le ms of th ir d-world de ve lo pm en t goals and direct iv es , 
we feel st rongly that the Agen cy for International De ve lo pm en t should contin ue and ex pa nd their aproach to de ve lo pi ng  a U.S. policy on tropical de fo re st at io n.

Toward re so lu ti on of these ques ti on s we  prop os e the fo llowing 
re co nm en da ti on s to the Ag en cy  for International De ve lo pm en t:

1. TE CH NO LO GY  TR ANSFER

Ma ny  tropical co un tr ie s are also less de ve lo pe d nations. 
Go ve rn me nt al  interests of the co un tr ie s oc cu py in g the tropical forest bi ome mesh  smoothy with  the wo rld dema nd for lumber, pulpwood, 
ag ricultural land, and gr az in g land. The result is ex pl oi ta ti on  of the forests as co nv en ie nt  re sources of fe ri ng relief to the bu rdens of bu rg eo ni ng po pu la ti on s and dw in dl in g supplies of capital.

Yet un di st ur be d tropical forests offer important baseline 
information wh ich can be useful for a basic un de rs ta nd in g of bi ological 
pr oc ce ss es and also supp ly species wh ic h are ec on om ic al ly  va lu ab le  for 
use in agicul tu ra l br eeding, me di ci ne s and phar ma ce ut ic al s. Finally, and mo re  importantly, these forests may not always be re newable 
resources. Cu rr en t re se ar ch suggests that under present de ve lo pm en t plans and land use pr ac ti ce s the tropical forests ma y not be able to sustain re ge ne ra ti on  due to the loss of pr ima ry forest cover.

AID can implement ma na ge me nt  pr ac ti ce s wh ich incorporate tropical ecological theory into its own ac ti vities, but more  important, it can 
support the de ve lo pm en t of local ecolog ic al ex pe rt is e (which is 
pr es en tl y lacking) through training programs. This wo ul d en co ur ag e sound enviro nm en ta l and ecolog ic al pl an ni ng  through local aw ar en es s of the specific re sponse of these ec os ys te ms to various
perturba ti on s. Further, the technological ca pa bi li ti es of remote sensing (LANDS AT) and data pr oc es si ng for mo nitoring tropical bi ot ic 
change sh ould be in co rp or at ed  into de ve lo pm en t pl an ni ng and ma de



426

a v a i l a b le  to  t r o p ic a l  g o v e rn m e n ts . Th e s u p p o r t  g iv e n  to  th e  
P h i l i p p i n e s  and  T h a il a n d  by  A ID  f o r  such  p ro g ra m s  is  a good e xam p le  o f  
th e  a p p l i c a t io n  and  t r a n s r e r  o f  re m o te  s e n s in g  c a p a b i l i t i e s .

2 . THE NA TION AL  ENVIRONMENTAL PO LICY ACT

The NEPA r e q u ir e m e n t  o f  w r i t i n g  e n v ir o n m e n ta l im p a c t s ta te m e n ts  
f o r  a l l  f e d e r a 1 - le v e 1 p r o je c t s  w h ic h  have  p o t e n t ia l  e n v ir o n m e n ta l 
im p a c t s h o u ld  be e n c o u ra g e d , i f  n o t r e q u i r e d .  In  k e e p in g  w i t h  th e  
s p i r i t  o f  NE PA , t h i s  a p p ro a c h  w o u ld  e n c o u ra g e  c o n s id e r a t io n  o f  sound 
e n v ir o n m e n ta l  m anagem ent p r a c t ic e s  d u r in g  i n i t i a l  p la n n in g .  The 
w o r ld - w id e  e n v ir o n m e n ta l c o n c e rn  e x p re s s e d  in  s e c t io n  1 0 2 (E )  s h o u ld  be 
th e  m a in  e m p h a s is . A ls o ,  A ID  s h o u ld  e n c o u ra g e  th e  im p le m e n ta t io n  o f  
E x e c u t iv e  O rd e r  12114 whe n a p p l i c a b le .

In  c o o p e r a t io n  w i t h  th e  C o u n c i l  on  E n v ir o n m e n ta l Q u a l i t y ,  im p a c t 
a s s e s s m e n t and im p a c t s ta te m e n t  g u id e l in e s  s h o u ld  be  re v ie w e d  and  
m o d i f ie d  w h e re  needed  to  a l lo w  p ro p e r  c o n s id e r a t io n  o f  f o r e s t  v a lu e s  
and  im p a c ts .

3 . LEG IS LATIV E  MANDATE

S in c e  th e  1 9 6 0 's  A ID  ha s bee n in v o lv e d  in  t r o p ic a l  f o r e s t r y  
p r o j e c t s ;  an  in v o lv e m e n t  in  re s o u rc e  c o n s e r v a t io n  an d m anagem ent 
s h o u ld  acc om pany t h i s  m a n d a te . U n d e r th e  F o r e ig n  A s s is ta n c e  A c t o f 
1 9 7 2 , A ID  was  g iv e n  a s p e c i f i c  m a n d a te  to  p r o v id e  and  e n c o u ra g e  sound 
f o r e s t r y  m anagem ent p r a c t ic e s  su ch  as  s m a ll  w o o d lo t s ,  a g r o f o r e s t r y ,  
r e f o r e s t a t i o n ,  and  w a te rs h e d  m a na g e m en t.  We b e l ie v e  t h a t  t h i s  d i r e c t i o n  
in  f o r e ig n  a s s is ta n c e  s h o u ld  c o n t in u e  and  be  e x p a n d e d . Muc h o f  t h i s  
r e q u i r e s  th e  a l l o c a t i o n  o f  fu n d s ,  e x p e r t i s e ,  and m a t e r ia l .

4 . RESEARCH

Sou nd  d e c is io n - m a k in g  r e q u i r e s  a s o l i d  fo u n d a t io n  o f  d a ta  an d 
t h e o r y .  We s u g g e s t t h a t  w i t h  th e  c u r r e n t  la c k  o f  c o m p le te  an d r e l i a b l e  
d a t a ,  sound d e c is io n s  an d m anagem ent a l t e r n a t i v e s  can  be  mad e o n ly  w i t h  
e xpa n d ed  b a s ic  and  a p p l ie d  r e s e a r c h .  G o ve rn m e n t c o n s u l t a t i o n  w i t h  a 
b ro a d  ra n g e  o f  e x p e r t s  in  th e  f i e l d s  o f  d e v e lo p m e n t,  a g r i c u l t u r e ,  
e c o lo g y ,  a n t h r o p o lo g y ,  and  e n v ir o n m e n ta l m anagem ent s h o u ld  be  a key  
t o o l  f o r  th e  t r a n s m i t t a l  o f  in f o r m a t io n  fr o m  ac ad em e an d th e  p r iv a t e  
s e c to r  to  th e  p u b l i c  s e c t o r .

F i n a l l y ,  in  any re s e a rc h  e f f o r t  th e  i n t e r r e l a t i o n s h ip  o f  e c o n o m ic , 
s o c io c u l t u r a l ,  and  e c o lo g ic a l  a n a ly s e s  c a n n o t be o v e re m p h a s iz e d .



5 . PARKS AND PRESERVES

Man y a u t h o r i t i e s  i n s i s t  t h a t  com p l e t e  p r o t e c t i o n  o f  th e  t r o p i c a l  f o r e s t  b io m e  c a n n o t o c c u r  w i t h o u t  th e  e s ta b li s h m e n t  o f  n a t io n a l  p a rk s  and  f o r e s t  p r e s e r v e s .  M o re o v e r ,  b eca u se  o f  th e  p a r t i c u l a r  e c o lo g y  o f  t r o p i c a l  s y s te m s , a fe w  la r g e  p a rk s  w i l l  n o t  s u f f i c e  to  m a in ta in  g e n e t i c . d i v e r s i t y . The US s h o u ld  e n c o u ra g e  th e  p r e s e r v a t io n  o f  a re a s  o f  f o r e s t  in  s e le c te d  l o c a l i t i e s  c o v e r in g  d i s t i n c t  e c o s y s te m s .

In  l i g h t  o f  c a p i t a l  and a l t e r n a t i v e  re s o u rc e  s c a r c i t i e s  in  man y t r o p i c a l  n a t io n s ,  t h i s  re co nr m en da  t  i on  may  have  m an y c o n s t r a in t s .  A t th e  v e ry  le a s t  th e  US s h o u ld  p r o v id e  se ed m o n e y , t e c h n o lo g y ,  and  e x p e r t is e  to  f a c i l i t a t e  th e  re c o n n a is s a n c e  o f  u n iq u e  o r  s e le c t  e c o s y s te m s  f o r  t h e i r  p r e s e r v a t io n .

We u n d e rs ta n d  t h a t  m an y o f  th e s e  re c o n m e n d a ti o n s  ma y be c o n s t r a in e d  by th e  f o r ie g n  im ag e o f  o u r way  o f  l i f e  in  tn e  U n i te d  S ta te s .  How ca n we  d is c u s s  d e f o r e s t a t io n  in  th e  t r o p ic s  as  a s o u rc e  o f  CO2 whe n we b u rn  la r g e  am oun ts  o f  f o s s i l  f u e ls ?  How ca n we d is c u s s  d e f o r e s t a t io n  in  th e  t r o p ic s  whe n th e  US de man d f o r  f o r e ig n  woo d in  c o n t in u a l l y  in c r e a s in g ?  We r e s t  o u r re c o rrm e n d a ti o n s  on  th e  p re m is e  t h a t  im p o v e r is h m e n t o f  th e  t r o p i c a l  f o r e s t s ,  l i k e  no  o th e r  e c o s y s te m  on e a r t h ,  w i l l  i n h i b i t  th e  d e v e lo p m e n t o f  t r o p i c a l  n a t io n s  th e m s e lv e s ,  an d w i l l  r e s u l t  in  th e  im p o v e r is h m e n t o f  th e  q u a l i t y  o f  l i f e  in  th e  t r o p ic s  and th e  r e s t  o f  th e  b io s p h e r e .

In  c l o s i n g ,  we w o u ld  l i k e  to  r e i t e r a t e  th a t  th e  p o l i c y  and  s ta te g y  r e p o r t  to  th e  P r e s id e n t  fr o m  th e  In te r a g e n c y  T ask F o rc e  on  T r o p ic a l  F o r e s ts  p a r a l l e l s  o u r own th o u g h ts  and  re c o n rm e n d a ti o n s . We u rg e  f u r t h e r  s u p p o r t  f o r  t h i s  a p p ro a c h  and s i m i l a r  p ro g ra m s  th ro u g h  a p p r o p r ia te  fu n d in g  and l e g i s l a t i o n  in  C o n g re s s .

D a v id  L . S k o le
R e s e a rc h  S c i e n t i s t
C om p le x  S yste m s R e s e a rc h  C e n te r
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S t a t e m e n t  of  D r . C la yto n E. P os ey  on  Jari Flo re st al

I am Clayton E. Posey and am providing this written 
statement about Jari Florestal e Agropecuaria. Ltd. of 
Belem, Brazil through the auspices of the Tropical Forestry 
Subcommittee of the National Forest Products Association. I 
have twenty years experience in forestry including eleven 
years in tropical forestry. Recent positions held have been 
Executive Director of Jari and Vice President of the parent

company.
Jari now has the following operations:

High-yield forestry with 100,000 hectares of
melina, Caribbean pine, and Eucalyputs planta

tions established.
Sawn-timber production - 30,000 m^/yr.

Bleached kraft pulp production - 260,000 tons/yr. 
Kaolin mining and processing - 220,000 tons/yr.
High - yield rice cultivation - 5,000 hectares.

(428)



Jari Florestal e Agropecuaria is a Brazilian company.
A decision was made in the mid 50s, in anticipation of a 
projected world fiber shortage in the mid 80s, to establish 
a large forest plantation to help meet the need. After 
several years of observation, it was decided to concentrate 
on melina (Gmelina arborea L.) as a fast growing species with 
a good general purpose wood and a history of successful 
establishment over a wide geographic range.

An extended search was made for a location with (1) 
an apparently stable government which was interested in in
vestment by a foreign organization, (2) a large uninterrupted 
block of land, (3) a moist or wet tropical climate, and (4) 
a deepwater port.

The area finally selected was approximately 1 million 
hectares on both sides on the Rio Jari, the last major tribu
tary on the north side of the Rio Amazonas, latitude 09 50* 
south and longitude 53^ west.

The original policy, as implied above, was to produce 
wood fiber on a commercial basis.

This was quickly expanded to include production of 
commercially viable forest products. From the beginning 
this has included wood from the native forest to satisfy 
our own needs, currently 30 species or species groups, 
for lumber and crossties. We have begun to develop internal 
and export markets for some of the more promising species, 
with results that are adequate for this stage in our develop
ment.
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We have also harvested some native forest crops, notably

Brazil nuts.
Power generation for our first pulpmill is by woodfueled 

steam turbines. Practically all of the native species can be 

utilized in the boilers.
A number of other policies more or less emerged as develop' 

ment proceeded.
Today’s objectives:

(1) Produce commercially viable forest products.
(2) Comply with the laws of Brazil.
(3) Use Brazilian personnel, materials, and equipment 

except for specialized needs not currently available 

within the country.
(4) Keep in the forefront in social services and real 

wages, without unrealistic leapfrogging outside 

the local culture.
(5) Develop personnel; don't pirate them from else

where.
(6) Use labor intensively, mechanizing only the jobs 

for which labor (a) is simply not available or 
(b) productivity is too low to justify a living

wage.
(7) Do not unnecessarily damage or destroy our soils

or water.
(8) As a corollary to (7), establish bench marks for

monitoring environmental change.
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A. Site Selection
In selecting sites for future plantations, the first 

step is to eliminate, by aerial photo interpretation, very 
rough and broken terrain, marshes, and swamps.

A crew then enters an apparently usable area; lays out 
a grid of survey lines; makes an extensive inventory of native 
species and soils by texture then recommends whether the area 
shall be converted and what species to plant.

Logging crews then remove wood for company needs.
B. Land Clearing
After logging for our needs, the forest is left for one 

to three years to re-establish a complete vegetative cover.
Originally landclearing was done using heavy machinery. 

This had three major disadvantages: (1) disturbance of the 
already skimpy topsoil, (2) compaction of soil, and (3) high 
costs.

Therefore, heavy equipment was replaced by laborers with 
axes and chainsaws. This eliminated the first two problems 
and alleviated the third. This system continues to date.

C. Silviculture
Species. Although the original decision was to plant 

melina, it quickly became obvious much of our land is not 
suitable for melina, and in 1973 Caribbean pine Pinus cariaea 
var. hondurensis Eucalyptus deglupta was adopted for sandy 
clay soils. A substantial number of other species and varie-
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ties are under trial, but none are yet demonstrably superior 
to me1ina, P. Caribaea, or Eucalyptus.

D. Planting. Planting is begun as soon as the ground is 
soaked at the beginning of the rainy season. All planting
is manual.

Normal spacing of pine is 4 m between rows and 2.25 m 
between trees in a row (1111 trees/ha).

E. Cleaning. Competing weeds and brush are controlled 
as necessary and possible.

We are still in our first rotation on all sites, but 

predicted clearcut ages are 6 years for pulpwood melina and 
Eucalyptus and 12 years for pulpwood pine.

F. Multiple Cropping.
1. Since 1975 we have been sowing bunch grasses 

in our pine plantations, which is why rows are 4 m apart.
As soon as possible after planting the pine, we sow grass 
seed in a double row down the middle, 1.5 m from the nearest 
pine. Cattle are put on the grass, at 1 steer/2 ha, after 
6-7 months. At about 12-15 months, cattle numbers can be
doubled to 1 steer/ha.

No grazing is done in melina plantations.
2. Indian corn (Zea mays L.) and manioc (Manihot 

utilissima Pohl.) are grown annually in new plantings of either 
species, but principally melina. Most production goes to 
company swine.
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3. Small food plots, mostly watermelon, squash, 
and papaya are planted every year by individual workers, but 
the gross area is small because new clearings are remote from 
permanent population concentrations.

G. Plantation Management.
The total plantation area is divided into 20,000 ha

blocks, with a graduate forester in charge of each.
A Forestry village is being built in each block to house

about 750 workers with their families, about 3500-4000 people 
Besides housing, the village includes a school, infirmary, 
general store, water system, power plant, and light vehicle 
maintenance shop. A doctor, nurses, schoolteachers, and 
other service personnel, besides those in forest management 
and harvesting, live in the village where they work.

Housing is provided by the company at nominal expense. 
There have been many articles written about Jari. The

two most recent and most complete are:
"Jari": A massive technology transplant takes root in the

Amazon Jungle by Loren McIntyre in the May, 1980, 
issue of National Geographic,

and
"Jari": by John Kalish, in the January, 1979 issue of Pulp

and Paper International.
A copy of the report by Mr. Kalish is included as a part 

of this statement.

Jari appreciates the opportunity to present this in
formation on behalf of NFPA’s Tropical Forestry Subcommittee.

66-326 0 - 8 1 - 2 9
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[Fr om  P ulp a nd Pa pe r I nt er na tio na l, Ja nu ar y 1979]

JARI
(B y Jo hn  K ali sh )

The Jari  Project in Brazil has been called bold, imaginative, ambitious,  histor ic, in
genious and mind-boggling. It is perhaps all of  these. Jari is also the largest and 
grandest forest industry and agricultura l development project ever undertaken by 
private enterprise, and it is thus all the more remarkable that this venture springs, 
not from a giant corporation, but from one man—the American industr ialist Daniel 
K. Ludwig.

Jari Florcstal e Agropecuaria Ltda. (Jari  Forestry and Agr icultural Enterprises) is 
the o ffic ial  name o f Daniel Ludwig’ s project to develop a 15,000 square ki lometer  
tract in the Amazon Basin of  Brazil, which he bought about 11 years ago for  a 
reported $3 m illion.

The two conceptual cornerstones of  Jar i’ s development have been operational 
integration and self-sufficiency, and it is hard to imagine any other development 
scheme—including those undertaken by state authorities—where these two concepts 
are so rigorously pursued.

Today . lar i’ s commercial operations comprise:
• High-y ield fores try -90 ,000 hectares of  gmelina and pine
• Sawn timber product ion -30,000 m '/y r
• Bleached k raft  pulp production—260,000 tons/yr
• Kaolin  mining and processing—220,000 ton s/y r
• High-y ield rice cultivation—60,000 ton s'y r

The biggest innovation, of course, is the pulp m ill -b uilt  in Japan on floating 
platforms and towed across the oceans to Jari.  It wil l begin star t-up operations on I 
February.

There is already a modern town, the Jari capital of  Monte  Dourado, with a 
growing population  of  some 8,(XX) people plus two satellite forestry villages. There 
arc 10,(XX) people on the payroll , ( ’lose to 450 kilometers of  roads have been built, 
plus another 3,(XX) km o f plantation roads, plus a ra ilroad. And  there are numerous 
major self-suff iciency operations such as cattle and poul try raising, vegetable and 
fru it cultivation.

The degree of  integration between all these operations and between them and the 
growing Jari community is impressive. Cattle are fattened by grazing in young pine 
plantations; forest residues and m ill wastes wil l be burned at the pulp mill  to provide 
electrical power for the kaolin plant, the sawmill and Monte  Dourado. Rice is a 
main staple food at Jar i, plus being an export commodity.
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And all this is just  Phase Z o f Jari.  The potentials of  
Phase 2 and whatever may fol low  are substantia l to say 
the least. Jar i could become one ol the world's ma jor 
forest products operations centers wi th in a decade. 
Even using fa irly conservative figures, one may estimate 
the annual yield fro m Jari’ s forests at 5-6 million  solid 
m’ by abou t 1985. (A  promotion  brochure put out by 
Price & Pierce, which markets Ja ri’ s pulp , claims that 
by 1984 the forests will produce ‘ '12,000 tons of  
marke table wood per da y. ")

Here are a few o f the immediate plans and potentia ls:
•  Another 100,000 hectares o f forests are already 

mapped out—again both  pine and gmelina,  giving both 
sof twood and hardwood produc t potentials.

• It  is no real secret that Jari is active ly studying 
paper production . It could be newsprint or even coated 
papers, as kao lin is r igh t next door.  Paper production  
will almost ce rtain ly materialize wi th in five  years, and it 
will be large scale. Most like ly the p lant would  again be 
bu ilt on platfo rms  and floated  to Jari.

• The potential  fo r expanding sawmill ing and adding 
related forest products operat ions such as plywood and 
particleboard  is enormous.

• There is hydro-elec tric potentia l in the Rio Jar i. It 
could be utilized to produce thcrmomechanica l pu lp.

• Rice farm ing is being quadrupled, and kao lin pro
duct ion doubled.

Though Daniel Lud wig  is said to dis like  organization 
chans, and any Jari executive will tell you that all lines 
o f responsib ility end ultimately at one desk, there is an 
of fic ia l organiza tional structure. Jari Florestal c Agro- 
pecuaria Lida, a Braz ilian  company, headquartered at 
Monte Dourado, handles the day- to-day operations of  
the Jari project. Jari Forest Products Inc., 
headquartered in Greenwich, Connect icut,  USA, is the 
top management organisa tion.

President o f Jar i Forest Products Inc. is Tom  Willers,  
former chairman o f Champ ion Internatio nal . His vice

presidents include Stuart Lang (pro duc tion ). Clay ton 
Posey (forest ry),  Staf ford  Hopwoo d (adm inistr at ion ' 
marketing), William  I). Mo rrison (plann ing  and 
development), Gordon C. Douglas (solid wood), and 
Peter .1. Giuschow ( finance).

The current head of  Jari Florestal,  which means 
immediate responsibili ty fo r everything that sits or 
moves at Jan,  is E lmer  Hann, who formerly managed 
Daniel Ludw ig’ s shipyard in Ku re, Japan.

Jar i managers and executives under line the de
pendence o f th is project  on the personal inspira tion  and 
leadership o f Daniel Ludwig.  They point out his 
mastery o f details in planning  and operations,  his 
frequent visits to the site, his personal drive to make 
la ri succeed as a viable self-susta ining enterprise and 
commun ity. Wh ile Jar i represents the hard and inspired 
work o f thousands, there is no doubt that the ideas and 
concepts at the ro of  ot it are Daniel Ludwig's.

Why, you ask, is a man o f 81— however wealthy and 
successful—involved in such a vast undertaking  to 
invest hundreds o f mil lions and enormous energy on a 
project so clearly conceived as very long term? It has 
been argued that no commonly acceptable return  on this 
investment can be realized fo r another  10-15 years, thus 
there must be idealistic motives involved. Daniel 
Ludwig will probab ly never answer the question— quite  
like ly he wou ld consider it a waste o f time to do 
so— though were he to speak he might jus t say that he 
was, in fact, only 70 when he started the job .

Elmer Hann, who  is now 76, recounts how Daniel 
Ludw ig persuaded him last year to move from  Japan to 
take over the top post at Monte Dourado. “ 1 to ld him,  
‘ I'v e been workin g a long time, Mr . Ludwig, and I was 
think ing  I migh t like to take i t easy one o f these days.' 
And he asked me: ‘ How old are you, Elmer?’ I told  him 
I was 75, and he said: ‘ I'm  80, Elmer. You’ re sti ll a 
young man.' "

This vis ito r’ s impression is that Jar i is all business. 
There is no visib le trace o f ph ilan thropy.  What  has been 
done and is being planned meets every sensible technical 
crit erio n fo r good, long-term operations. An d that 
makes some sense, fo r Daniel Ludwig is not only one o f 
the wo rld 's most successful businessmen, he has also 
been one o f the best long-term performers, and forest 
products, agr icu lture and mining are all pre tty solid 
long-term prospects.

As w ith  other we ll-run operations,  the accent at Jar i is 
on get ting things done, the more and the faster the 
better. Tom Connor , the construction manager fo r the 
pulp mill site, relates how Daniel Ludwig,  while v isit ing 
Jari in mid-June, drove down to Munguba to see for  the 
First time the $200-mill ion pulp m ill,  safely landed after 
its 90-day ocean voyage. Tom C onn or offe red to  show 
him around the inside o f the m ill.  ‘ ‘ You ought to  see it, 
Mr . Ludw ig. It 's  really a beaut iful j o b ."  Daniel Ludwig 
replied that while  he wou ld like  to tour the mi ll, he 
did n’ t have the time; he was busy wo rkin g on what to do 
next at Jari.  “ I see you've put it in the righ t place, 
Tom ,"  he said, “ and that's  what's im po rta nt ."

I f  Jar i is successful—and it appears o ff  to a good 
start— it w ill  be more than jus t another successful 
project  or a boost fo r Brazil's  goal o f developing the 
Am azon region. The achievements  and the 
innovations—such as the pulp m ill construction—could 
have impor tan t consequences fo r many parts o f the 
world .
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Gmelina and modern forestry in the Amazon
Ihe story  o f lar i is closely tied io  the story ol 

Gind ina arhorea, a previously litt le known hardwood 
species which someday may become as common a 
household word  as eucalyptus.

Back in  the 1950s, Daniel Ludwig had a feeling—and 
it is do ub tfu l it could have been more than a feeling at 
the time— that there would be a wor ld fiber  shortage in 
the mid 1980s. He gave a project to one o f his assistants 
to find  a tree which  would, simply  slated, give more 
fiber.  Wanted was a tree which wou ld produce good 
fiber  qui ck ly,  be resistant to disease and pests, and 
further , produce a fiber  suitable not only fo r pulp but 
also for  solid wood products—timber, veneer, plywood 
and part icleboard . In short: a perfect tree.

The tree was found in Southeast Asia Gind ina  
arborea, native to Burma and India.  Not surpr ising to a 
forester, gmelina is not a part icularly  strong species in 
its native region; it occurs sparsely due to competi tion 
from other  local species, and it exhibits few o f the 
attributes fo r which it is acclaimed today. Gmelina was 
test planted in Honduras and gave the desired results. 
Daniel Ludwig then began look ing fo r an appropriate 
piece of  land to sustain a major forestry  operation based

on this tree. Several sites were examined, including 
Nigeria . Gmel ina had already been planted in Nigeria 
years ago by the Br itish  Co lonial forest service to supply 
pit props for mining operations. It had also been 
planted in other Af ric an  countries—Zambia, Sierra 
Leone, Uganda. Gabon and the Ivo ry Coast—and in 
Brit ish Honduras. The orig ina l seed stock fo r Jar i was 
drawn from these countries.

"T he  ini tia l concept, ”  explains Clayton  Posey, vice 
president, forestry , o f .lar i Forest Products Inc., USA, 
“ was an integrated forest products complex. Before 
lari was purchased, gmelina was tested and found good 
for  veneer peeling, sawing and fo r pu lp ."  To  prove the 
poin t, samples o f sawn goods, joinery products, and 
partic leboard, all made o f gmelina, are displayed and 
Johan Zweede, head o f Jar i's forestry  operations, 
points to the offic e door—it too is made of  gmelina.

The Jari proper ly was purchased in  1967 from  a con
sortium of Brazi lian owners. It totals some 1.5 mi llion 
hectares, or 15,000 km : , o f which about two-thi rds lies 
west o f the Rio Jari in the State o f Para and one- third 
cast o f the River in the Federal Terri tory o f Amapa.

At  the time of  purchase, lit tle  was known o f the
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property, h had not been surveyed and it was v irtu ally 
uninhabited the estimated populat ion of  the whole 
area at the time was 2-3,000 people, all living on a 
subsistence level col lecting Btazil nuts or  fishing. I here 
was one small village, Jari landia , which served as head
quarters fo r the Braz il nut gather ing operations.

Survey afte r purchase revealed the nature o f the Jari 
tract,  and some few pleasant surprises. The northern 
part o f the p roper ty belongs geologically to the Guiana 
highlands, in which the Rio Jar i has its source, and is 
characterized by reasonably rich, clay soils. About ha lf
way south through the prope rly a sham geological fault 
runs roughly east-west. South o f th is l ine arc the sa ndy,' 
alluvia l soils typica l o f the Amazon basin. (Sao Antonio  
balls, shown on the map o f la ri,  occur on this fau lt line, 
fl ic  div ision in soil types along this fault  is very sharp, 
no more than a few meters wide.)

" la r i is in a unique po si tio n, " explains Clayton  
Posey. “ To  the nor th we have soils well suited for 
gmclina, to the south the sandy soils best fo r pine. Very 
few o ther areas arc good fo r both.”  He admits it was a 
stroke o f luck to  find both so il types, and he adds that it 
would be di ff icul t to find  another property wi th the 
same com bina tion. So immediately, Jari had a sof t
wood as well as a hardwood potential.

Othe r pleasant surprises included the low- lying area 
at the confluence of  the Jari and the Amazon, which 
was qu ick ly found suitable fo r rice cultivation, and— as 
is well kno wn—the majo r deposit high -quality  kao lin 
discovered across the river  fro m Munguba.

Forestry operat ions began in 1968 and by 1970 
plantat ion establishment was in high gear (see table). 
The ini tia l plans called fo r 200,000 hectares of  
plantations, ha lf o f it to be completed by 1978, the rest 
by the middle  of the 1980s.

Though in itial ly  conceived as a gmelina-based oper- , 
ation, the discovery o f the tw o dist inct  soi l types made it 
evident that pine should and wou ld be planted as well. 
The foresters believed in this approach, feeling that 
both  long and short fiber wou ld sustain an even better 
integrated complex. Daniel Ludw ig did  not disagree, 
but, explains Clayton Posey, "h e felt that dur ing the 
early stages we did  not want to  d ilute our ef for t away 
from gm clina ." "Any on e can plant pine, anyt ime,”  
Daniel Lud wig  told  his foresters, and so the ini tia l 
effo rts  were concentrated on gmelina.

Pine was fir st planted on a ma jor  scale in 1973, after 
some years o f exper imentation. The species chosen was 
Pinus caribaea. v. hondurensis, but not, observes 
Clayton  Posey, un til “ we had t ried  every species which 
had ever been successful in the trop ics. ”  There are 16| 
different origins o f the species planted today at Jari .

Despite the two dis tinct soil types, both species are in 
fact planted in a ll areas; it is just the proportions which 
vary. Pine predominates in the southern sector (sandy 
soils), while gmelina is planted much more in the north.

The marketing options available  th rough having pine 
as well as gmclina arc obvious,  fo r pulp and paper as 
well as fo r solid  wood products.  This has been 
recognized in the increased planting o f pine, which 
exceeded that o f gmelina fo r the firs t time in 1978. • 
Though Phase I is still dominated by gmelina by more 
than 2 to I,  this imbalance w ill  be corrected towards a 
50:50 ra tio in the next generation o f p lantings on Phase 
I land. Pine will  be substituted fo r gmelina in certain 
blocks in the southern sector.

Phase 2 plantings wi ll aim for a 50:50 rat io between 
the two species. The goal is a balanced sof twood and 
hardwood supply for  a whole range fo r integrated forest 
products operations.

Plantations in the Amazon, the integrated approach
Though the virgin rain forest conta ins hundreds o f 

hardwood species, con trary to popular  bel ief there arc 
few good trees—fu lly  grown, free from  defects or pests, 
and, in short,  usable fo r something.

Jar i’ s foresters firs t combed the virg in jung le for any 
good, usable trees. What is today Ja ri— Monte  
Dourado, the industria l sue at Munguba. the p lantation 
villages, even the rail road has been bui lt to a large 
extent with trees pulled out o f the virg in forest.  
Massaranduba logs by the thousands became the pilings 
for  the pulp mi ll foundations, others were sawn into 
railroad ties. Other  species went to the Monte  Dourado 
sawmill,  which fo r years has produced sawn limber  plus 
furniture  fo r a ll the housing construct ion at Jari.

And the same procedure is followed today when 
clearing virgin  jungle . There is on ly a slight difference: 
with the commercial sawmi ll s tar ling  soon ill Munguba, 
some of the selected hardwood logs may end up as 
marketable timber in other  parts o f Brazi l or abroad, 
not just as cabinets and tables in la ri households.

At the very beginning,  heavy machinery was used to 
clear the jungle—afte r removal o f the g«x»d trees. This 
method was quick ly abandoned: it disturbed and 
compacted the thin  topsoil, and it was expensive. The 
method used to date has been to fell  the forest with 
chain saws and burn it in  situ. This method is, however, 
now changing sligh tly. With  the pulp mi ll in 
operation— with its two wood- fired power boile rs—all  
remaining transportable wood will be taken out and 
shipped to Munguba and there chipped for boile r fuel. 
The residue fro m clearing about 4,000 hectares of  virgin 
forest wi ll be needed annually to feed these boilers, 
which in turn provide the electric power fo r the mills  
and community.

The tops and branches, however, w ill  be left in the 
forest and burned.  "B urning  releases nutrients to the 
soil,”  explains Charles Briscoe, head o f forestry 
management, “ and the ash also acts as an herbicide to 
keep down the unde rgrowth. ”  Briscoe says 
burning—even just the lops and branches—is worth 
rough ly $170/ha as fertilizer  and herbic ide equivalent.

Burn ing is done in the "d ry  season,”  which runs 
roughly from July to December, and which means on ly 
that it may not rain fo r up to 10 days at a given spot. 
Timing has to be good, says Briscoe: "U su al ly  we wait 
for at least three days after  the last rain , and then we'll 
get a good, clean burn.”

The main plan ting  season starts in January: a site is 
planted as soon as possible alter  the first good rain 
following  burning. Plan ting is done by hand: a 3.5 by 
3.5 in spacing (816 trecs/ha) is used fo r gmelina.  while 
pine planting is denser at 4 by 2.5 m d . l l l  trecs/ha).

Jari has one central nursery producing all the seed 
lings. Gmclina seedlings arc grown in beds 2-3 mouths; 
the lops arc pruned back to 40 cm high several days 
before removal. Af ter removal the roots are pruned and 
the stem is pruned to 2-4 cm; afte r which the stumps are 
put in a burlap bag filled wi th moist sawdust. I'hey must 
be planted w ith in 72 hours.

Pine seedlings arc grown about six months in a
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10 YEARS OF TREE PLANTING AT JARI
Plan ting r l.i t,t  1968 1978; H ectares

Year Area of Area o f Tire Expert- Total
Gmelina pint breaks mental area

1968 113 113
1969 403 — 3 406
1970 5.488 62 5,551
1971 7.100 49 13 7,163
1972 9.954 — 59 10,014
1973 6.289 4.978 681 92 12,040
1974 7.918 4.545 152 110 12,724
1975 7,844 5.452 206 239 13.740
1976 6.060 2.828 27 120 9.034
1977 5.600 2.922 — 32 8.553
1978 4.341 5.130 — — 9.471
Totals 61,000 25.966 1,066 779 88.810

container and trim med back to 17 cm before p lanting.
A t the end o f the rainy season—usually in June or 

Jul y—the young plan tations must be cleaned of  
undergrowth. This is a manual job , done by crews o f 
workers wi th machetes, and this must be repeated 
generally once each year un til the trees arc tall  enough to 
cut o ff  the undergrowth  by themselves. For gmelina 
stands, cleaning must be done for  about three years, fo r 
pine usually fiv e years.

One way o f clearing the young pine plantations is to 
let cattle graze in them. This concept o f multip le land 
use has been discussed many times, but Jari may be the 
firs t forestry  operation Io try  it on a serious, if  still 
experimenta l and rat her limited, scale. I'he pine has to be 
over a year o ld,  and special grass is seeded in the stands. 
The cattle seem to enjoy  the meal, and it saves a lot of  
annual clearing with  machetes. The only problem is that 
the stands in question have to be enclosed.

About  75% of the plantation area is managed for 
pulpwood, the rest o f solid wood. For  gmelina this 
means clear-cutting fo r pulpwood at 6-7 years, or  at 10 
years fo r sawlogs. The average gmelina tree at 6-7 years 
is about 22 m ta ll; at 10 years it is close to 30 m high.

Lik e eucalyptus,  gmelina re-grows from the stump. 
Charles Briscoe thinks that three re-grows will become 
the practice here.

Th inn ing  is done 3, 5 (and 7) years in gmelina stands. 
The first thin ning yields only  pulpwood,  the second 
gives some solid wood, while  the th ird  (in those stands 
on a 10-year cycle) gives mostly solid wood. In the best 
stands, both  pine and gmelina are also pruned to in
crease product ion o f clear wood. The firs t pruning  is to  
3 m clear length when top  height reaches 6 in,  the 
second is to 5.5 m when top height reaches 11 in.

Pine w ill be thinned at 6, 9 and 12 years, with the fi rst 
two thinnings yield ing pulpw ixid, the last thin ning 
yielding  some solid  wood and the clear cut fo r solid  
wood at 16 years.

The exact growth  rate was not disclosed by .lar i 
foresters, but it is believed to be in the range o f 25-35 
solid m’/ h a /y r fo r gmelina and slightly  lower for  pine.

Harvesting gets underway with a railroad
Harvesting is just  getting underway at Jar i on a m ajor 

scale. Techniques wi ll vary considerably from site to 
site, say the foresters, depending on terrain  and nature 
o f ope ration— thin ning or clear-cutting. In itial ly , most

o f the fell ing  and del imbing will be manual wi th chain 
saws. Eventually mechanized equipment wi ll be in tro 
duced, w ith  the tim ing  dependent to some extent on the 
availa bili ty o f skilled labor, now being trained at Jari.

A key to the harvesting program in Ja ri’ s railroad , 
which runs twin track from Munguba to  Monte 
Dourado  and then splits into two single track  branches 
extending about 75 km into the p lan tation blocks.

Why a rail road with its enormous capita l investment? 
The answer is the long- term future  o f Jar i, and the 
volumes o f wood which are going to be processed at 
Munguba. With  the present Munguba facil ities  running 
at capacity,  an estimated 1.5-1.8 million  m1 o f wood 
must be transported to the mil ls annually.  When Jari 
adds more forest products operations— and this is quite 
like ly wi th in the next five years—the transport  volume 
could easily double. Handling these volumes with road 
transport would pose two problems: excessive loading 
o f the main roads wi th heavy trucks and consequent 
high road maintenance; and, o f course, high fuel con
sumption. (Ja ri is far  from refineries.)  The diesel- 
powered rail road not only solves the problems fo r the 
immediate futu re, but , even more imp ortant , the 
rai lroa d is a key to realiz ing Ja ri’ s real potential  as a 
ma jor  forest products complex.

Com plete village for each p lantation block
Forest ry operations are broken down into five  20,000 

ha blocks, wi th a professional forester (universi ty 
degree) responsible fo r each. He in turn has six tech
nica lly t rained assistants, mainly  serving as foremen.

The 25-man labor contingent shown on the organiza
tion  chart for  the plantation blocks, is, in fact,  the only 
permanently  assigned labor force. Temporary labor 
requ ire men ts , pa rt ic u la rl y  whi le  estab lishin g 
plan tations, are obviously  much higher. With  the high 
degree o f manual wo rk,  some 2-3,000 forestry workers 
are needed dur ing peak seasons—during clearing/  
burning , plan ting and cleaning o f undergrowth  in the 
young stands. Up u nt il now most o f this labor force  has 
consisted o f contract workers supplied to Jar i through 
nine labor contractors . One o f these, Sasi, is a Jari- 
owned operat ion; the other  eight are independent.

But contract forest labor is not part o f Ja ri’ s long
term object ive. The aim is to  establish a permanent, 
sel f-susta ining commu nity.  “ To dev elop our 
program,”  explains Clayton  Posey, "w e must have
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trainable  people livin g here. As we progress, we need a 
higher percentage o f skilled people, and to get them 
from regions in Brazil where they exist today wou ld be 
prohib itive. Thus we decided qui te early  to establish 
plantation  villages . . . we call them Silva Vi llas.”

The goal is straightforw ard : "W he n people are fixed 
on the land in permanent communities wi th their  
familie s,"  Posey continues, “ they are happier and work 
better, and we can af fo rd  to invest more in training 
them for skilled job s. ”  The young children growing up 
today in the Jari Silva  Villas will prov ide the skilled 
labor force f or  fu ture operations, which w ill  certain ly be 
more mechanized and sophisticated.

The first Silva  V illa was completed several years ago 
on the Plan A lto (a ltitu de 200 meters) near the airport, 
about 10 km from Monte  Dourado. The second vil lage, 
at Sao Miguel , was finished dur ing 1978. Three more 
villages are planned, and should a ll be comple ted within  
the next 3-4 years, giving one village fo r each 
adm inis trat ive forestry  block .

Each Silva Vi lla  is designed as a permanent rura l 
community  fo r 750 fami lies, complete wi th schools, 
medical clinics  and stores. A ful l-t ime, professional 
social worker is assigned to each village to aid in 
developing educational  programs and other aspects o f 
community  life. Village schools prov ide education up to 
the eighth school year for  children, and they arc used ex
tensively for adult education—m ain ly literacy— in the 
evenings. The clinics  handle rou tine  medical services; 
more sophisticated medical care, such as major  surgery, 
is done at the Monte  Dourado hospital.

It is estimated that it costs rough ly $1,000 per year for

The tale of a well-traveled pulp mill
In the early 1950s, Daniel Lud wig  had an idea fo r a 
floating pulp mill.  The design was developed by the 
Kure shipyard in Japan,  owned at that time by Daniel 
Lud wig , and called fo r a 500- ton/day processing plant 
on a floatin g p lat form  sized to pass through the Panama 
Canal. The dest ination was Honduras. The m ill ’s 
recovery system was to be permanently shore-based, but 
the actual m ill platf orm would floa t offshore.

This project was eventually  shelved in 1957. But the 
work was not entirely un frui tfu l. Some o f the men who 
worked on jhe  concept—which centered on efficien t use 
o f forest resources far  from world marke ts—ended up 
designing the f irs t wo odchip carriers.

The idea was reactivated in February  1975. By this 
time Jari ’ s forestry work was well advanced; trees were 
growing  qu ick ly and the firs t plantings wou ld reach 
cutt ing age in several years. Daniel Ludwig wanted to 
get a pulp mill operating as quic kly  as possible at Jari. 
The remoteness o f the Jar i site and the lack o f 
infrastructu re made the prospect o f conventional con
struc tion  rather una ttractive in terms o f time, logistics, 
and skilled  manpower.

An in itia l feasib ility  study— fo r a 750 -ton/day  
mill—was f inished by May 1975. This lime, though, the 
plant wou ld be permanently grounded; it wou ld float 
on ly from  its point  o f construction to  fin al destination.

In June 1975 the first  meetings were held with 
Ish ikawajima-H arim a Heavy Industries (now owner of  
the Kure  shipyard).  National Bulk Carriers  (Daniel 
Ludwig 's flagship company) and Cro wn  Zellerbach,

each person on the payroll to subsidize, or  create, this 
social infrast ructure, including the ini tia l capi tal invest
ment and continued sta ffin g o f the various social 
services.

Today, barely 10 years afte r the firs t “ exp lore rs" 
arrived at Jar i, about 20% o f the tota l fore stry  labor 
force  is permanently set tled in  the tw o Silva Villas.  The 
immediate target is to  settle 50% wi th in five  years. 
"T he n we’ ii see what happens,”  says Posey, add ing that 
ult ima tely—in 20-30 years— the entire  labor force 
should be permanently part o f Jar i.

The job is a ma jor  enterprise. Most o f the laborers 
brought in by the cont racto rs have never had a steady 
jo b,  nor seen a school or a doc tor.  They come mainly  
fro m the northeast o f Braz il, the poorest part  o f the 
country, vir tuall y devoid o f ma jor  indust ry and wi th 
chronic high unemployment.

The basic labor contract is for a three-month -mini- 
mum engagement, wi th an opt ion to renew. The 
contract workers are without families  fo r the most part 
and most re turn home after a contract period. But more 
than 70% “ recycle"  and retu rn to Jari fo r another 
cont ract.  As housing becomes available in the Silva 
Villas, workers are offered permanent residence with 
their  families . Often,  these are workers who  have 
“ recycled”  several limes, and who are regarded as 
trainable.

I f  all goes accord ing to plan—and there is litt le 
reason to doub t that it w ill—the Jar i forestry  com
mu nity  will  tota l some 3,700 families  by about 1985 in 
five  villages. In other words, somewhere between 15 and 
20,000 people.

which at the time was interested in partic ipa ting  in the 
project.  In  six months the three created a design suf
ficien t fo r the contract specificat ions. CZ  later dropped 
out. and the Vancouver-based consu lting fir m  H. A.  
Simons L td . jo ined the team.

The contract was signed on 18 February 1976 wi th 
IH I.  The price: ¥-60,000 million  (about $200 m illion  at 
the time) inc luding spares.

The keel o f the first  pla tform was laid  on 25 
November 1976 and the launching took place in 
September 1977. The of fic ia l delivery o f both  
pla tfo rms—essentially a fu lly  completed plant— took 
place on 31 January 1978, less than two years afte r 
contrac t signing. Undoub tedly a record fo r such a 
fac ility.

Two years saved in construction schedule
The mill was delivered "re ad y to go,”  both as a 

produc tion  plant and as tw o very seaworthy vessels. A ll  
the pipes, valves, and instruments were not on ly already 
in place, but were pre-tested as well. Ja ri’ s pulp mill 
manager, Ney Mo nticra  da Silva, was quick to point 
out . several months before start-up, that  the fu lly  
completed control rooms greatly  aided operato r tra inin g 
at Munguba. "T he re  is no need to tra in our people on 
simulated panels; we have the actual control system 
hooked up. We show a man a controlle r, then he can go 
into the p lant and seethe valve wor king ."

The pla tforms  were bu ilt as ships. No concessions 
were made, even though they were bui lt fo r only one
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voyage. I HI had to design the plat forms to navigate at 
sea, and fo r 25,000 kilometers . . . no mean feat! Some 
4,000 tons o f steel re-in forc ing was welded in place to 
secure the machinery. A ll the stresses were calculated 
fo r rough sea con di iio ns (l5 ° ro lla nd 5°  pilch). Anyone 
contemplating  put ting , say, a 50-meter-h igh recovery 
boile r or a 200-ton lime kiln,  to say noth ing  o f a four- 
drin ier pulp dryer  section, through this kind o f motion 
wou ld probab ly shudder at the thought. IH I,  with  its 
shipbuilding experience, remained undaunted. The 
recovery boiler alone was secured w ith some 2,000 tons 
o f rein forc ing steel. A ll the instruments were carefully 
wrapped in hu midi ty-proo f plastic covers with a bag o f 
dessicant in each. The platforms were each bui lt with  
three wate rtight hu ll compartments, designed so that 
even wi th holes in two o f the sections the platforms 
would s till  float , (A fte r all, one does want $200 m illio n 
o f machinery to stay afloat!) And, as a final security 
measure, each pla tform carried two giant anchors and 
plenty o f anchor cable to be used in  case o f a break in 
the towl ine near shore.

The cons truction technique i tsel f is revolu tionary for  
this indust ry, though admitted ly not for the shipbui ld
ing industry. Sub-contractors and IH l’ s various sub
sidiaries pre-assembled the major  process elements— 
boilers , lime kiln,  fou rdr inie r, air -flo at dryer , bleach 
towers, power turb ine— and simply dropped them into  
place. There was lit tle  actual assembly work carried 
out on the pla tforms.  Hence the record construction 
time.

Ac tua lly,  the j ob could have been done even faster. 
IH I reportedly worked only one shift . Had Jari's  shore- 
based facil ities  been ready at Munguba, delivery could 
have been made in late 1977, accord ing to  Jari 
executives.

Carefully  containerized and packed in  every available 
space on the platforms were 4,000 tons o f spare parts. 
And next to  the baling  line, neatly stowed, were 30 pu lp 
bales — ready to lest out the bale presses and conveyors.

The result , sitt ing  com fortably at. Munguba today, 
represents a saving o f about two years in cons truct ion 
time, accord ing to Stuart Lang, Jar i's vice president fo r 
production.  Lang, an American but a 15-year veteran of  
the Brazi lian paper industry, suggests that one has on ly 
to m ult iply these two  years saved by the cash flo w from 
a 260,000-t on/y r bleached pulp mi ll to get some idea o f 
how much this gamble was worth .

One othe r advantage, admittedly local,  is that the 
whole plant,  including spare parts, arrived under one 
import license and one set o f documents. Anyone who 
has faced shipping and clearing through customs 
hundreds, if  not thousands, o f machinery parts fo r a 
mil l in some remote location wi ll probab ly understand 
just what is  meant by “ one set o f docu ments."

The best weather  forecast in history
It is one thing to bui ld a pulp  m ill in a shipyard; it is 

qui te another to tow it more than half -way around the 
earth. Tha t the job was accomplished so success

fu lly —on time and with  no damage whatsoever to 
(the pla tforms or machinery-is a fai r commentary on 
the whole projec t. “ They arrived in  perfect shape," says 
H ang, “ and we d idn't  have a single insurance cla im. ”  
Almost  unbelievable, but true.
j The plat forms are not small. Each measures about 
(230 m long by 45 meters wide and weighs 30,000 tons, 
(the equivalent in size of  a 150,000-DWT tanker. Larger 
'objects have been towed, but this cer tain ly ranks as the 
'longest (25,000 kilometers) big (owing job.
( The planning o f the sea voyage was cri tica l. National 
'Bulk Carrie rs and IH I collected historical weather data 
(from all over the world and computer-analyzed it to 
.select the most favorable route for weather conditions. 
The shortest route via the Panama Canal had been ruled 
out dur ing the in itia l design stages; restr icting the 
pla tfo rm  width to Panama Canal lim its (33 m) would 
have meant three or possibly fou r pla tforms to house 
the p ulp mil l. The route was fin al ly selected (see map) 
together with a lime  schedule to coincide  with  best 
possible seasonal weather conditions. An  example; the 
convoy was planned to pass the Cape o f Good Hope 
dur ing a slim two-week period in March when the 
chances were best that the heavy prevailing westerly 
winds would be absent. They were.

This may go down as his tory ’ s best weather 
prediction: in over 80 days on some of the most 
treacherous seas, no ma jor  storms were encountered.

This is substant iated by precise measurements made 
dur ing the voyage. In cooperation w ith  IH I,  Yokahama 
University  installed a complete instrument package 
(valued at over $1 mi llion) on each p lat form to monito r 
(continuously everything from stress and movement of  
(individual machine elements to  wind force, wave height 
(and pla tform motion . The of fic ial  repor t indicates a 
maximum rol l o f 8.2° and a 2.2° maxim um pitch  during 
the voyage. The entire instrument  container w ith  a ll its 
recordings has gone back to Japan; the valuable data 
wi ll certa inly be used f or  the design o f future  p latfo rm- 
mounted plants.

The towing jo b went to the Dutch firm  Smits on a 
competi tive bid. There are, in fact, only a handful o f 
firms in the wo rld capable of  handl ing such a tow.  Smits 
assigned its 26,000-horsepower tug. New York, to pull 
the pulp pla tfo rm, and a 20,000-hp tug for the power 
pla tform. The tow was accomplished with out any major 
problems at an average speed of  about 6.5 knots.

Towering over the forest, the power pla tform 
appeared around the last bend in the Rio Jari on 28 
Ap ril  lo the enthusiastic cheers o f the construction 
(workers at Munguba. The pulp pla tform arrived six 
days laler, sim ilar ly unmarked by a voyage more than 
halfway around the globe.

Preparing a permanent home for a travel ing m ill
Just as impressive as the pla tforms  is the site prepar

ation  work at Munguba, not only the construc tion of  
conventional shore-based auxiliary  systems—wood 
handling, chemicals, fresh water and e ffluent treatment  
units— but also the carefu l preparation o f the final rest-



441

ing place f or  the platforms.
“ This is one o f the wo rld ’s biggest wood pile -dr iving 

jobs ever, ”  says Frank Joyce, senior vice president o f 
Universe Tankships Delaware (a Ludwig group  
company).

The allu via l soil and the high water table made a 
piling  jo b necessary to support the weight o f the 
pla tforms  with absolute sta bili ty.  The New York 
consulting firm  o f Madigan & Praeger d id a computer  
study o f the load dis tribution o f the pla tforms, and 
together with IH I designed a precise grid  pat tern  o f

pilings—closely spaced at high load points, fur the r 
apart at ligh ter  points. Over a surface area o f some 
21,000 m ' the cu t-o ff height specifications for  the 3,900 
ind ividual piles was +.6 mm.

t he Jar i forests prov ided the pilings: an Amazon 
hardwood species called massaranduba (M.  huberi 
Standf). ex tremely hard and resistant to moisture almost 
ind efin itely. About 2,000 hectares o f jungle were 
scoured t o fin d some 10,000 massaranduba trees; there 
are usually  or.ly  ha lf a dozen or so per hectare.

Most o f the auxiliary  sub-systems also arrived at 
Munguba in complete,  pre-assembled units. Plants fo r 
su lfur ic acid, ch lor-alkali and chlorine,  all manufac
tured by Hooke r Chemical and shipped from Houston , 
Texas, were unloaded across the Munguba dock and 
dragged to  their prepared concrete founda tions w ith  the 
aid o f another bit  o f Jar i ingenuity. A  huge sled was 
bui lt o f massaranduba— this alone weighed 45 
tons—and the “ modules ," as Tom Connor calls them, 
were lifted from the ship on to the sled, then dragged by 
big Cate rpilla r tractors to  the ir locat ions.

“ Just put them right here, please”
The last part o f the p latf orm s’ long journ ey was a few 

hundred meters from river  bank to  fina l grounding— a 
berthing jo b wi th the 30,000-ton vessels which ended 
happily w ith  m illim ete r precision.

Firs t, the pla tforms were slowly moved into the



berthing  channel,  pushed from behind by rugs and 
pulled  from the land side by cables. Three people 
manned each operar ing sia iion , Tom Connor recounts, 
as commands were translated between Japanese, 
English and Portuguese. Wi th the platfo rms  floa ting in 
the channel and well secured, earthmovers pushed 
thousands o f cubic meters of  f ill  into  place to  form  the 
dike  to cut o ff  the channel from the river.

Jari 's own dredge was then used as a pump to fi ll up 
the berthing channel and floo d the area surround ing the 
pilings, retained by a temporary  earth d ike. It took four 
days o f pumping with  the 20-inch dredge to raise the 
water level and the plat forms.

In place only  a few centimeters above the pi lings, the 
platforms were then ba llaste d-wa ter  was let into  the 
hulls, just  like any other vessel—to settle them gently 
onto the pilings.

Tom Connor was asked how precisely the plat forms 
had been berthed. He mopped his brow— he was outside 
in the noonday sun—and replied: "W he n they were 
berthed, we got a crane and dropped the first  bridge 
(jo inin g the p latfo rms) into  place. A ll the bo lls lined up 
with  ho les."

Pulping trials and operat ing know-how from F inland
In 1976, as the pulp m ill design was being final ized in 

Japan, some 12,(XX) ions o f gmelina logs were shipped 
from  Munguba to Finland for lu ll pulp ing trials.  Far 
from  the equator, at the bleached kra fl mil l o f Oulu Ov 
on ihc G ul f o f Bothnia, about 1,500 ions of  fully 
bleached pulp were produced. I rial lots were I hen sold 
to various European paper companies.

According to Price & Pierce, which is handling the 
marketing o f Jar iputp worldwide , the results o f ihe 
trials "exceeded all expectations. Juripulp  was found to 
contribute the bulk and opacity  of  eucalyptus pulp in 
the early stages o f beating, while in the later stages the 
strength characteris tics were comparable w iih  b irc h. "

Towards the end o f 1977 another fu ll scale iria l 
(1,600 tons) was run at the Kaukas mill in Finland. This 
time the objective was not only to make pulp, bin to 
train  some o f Jari's pulp m ill operators and technicians. 
Twenty-six Jari product ion men spent the win ter o f 
|9 ” -7|l in Finland, most of  them enjoy ing a northern 
winte r for  the f irst time.

A technical and operating  assistance cont ract was, 
signed with Kaukas and Kymi Kymmene o f Finland,  
and a team o f about 40 Finnish engineers and tech
nicians arrived at Jari late last year to supervise the 
start -up and ini tia l operations.

Conventional processing, compactly  arranged
"F o r you r next pulp mil l, find a good shipyard to 

bui ld it . "  That's one visi tor ’s in itia l reaction. Contra ry 
to expectations, the inside of  the Jari pulp mill plat
forms is as generously laid  out as any modern land-bui lt 
mi ll. The precision and cleanliness of  the layout and the 
actual fac ilities are faultless. Undoubtedly,  much o f this 
is because everything was pre-assembled in fac tory  con
ditions in Japan, and the const ruction was done to 
"m ar ine”  specifications,  with a certain atten tion to 
detail one finds in ships. And, certa inly, IH I took many 
extra pains with this project since it is a “ mo del" plant 
which wi ll be studied very closely for years.

The processing itself is fa irly  conventiona l, but at the 
same time up-to-date in all respects. Cook ing is done in 
a single line  o f eight batch digesters (207 m' each), with 
a tota l nominal capaci ty o f 850 air- dry  m tons/day. 
Chip feeding is automated, via a conveyor to the 
digester house and chutes into the digesters.

In itial ly  Jari will produce only gmelina pulp, but 
eventually it wi ll produce bleached pine pulp as well. 
The current target fo r pine pulp is 1983, though some 
quantities may be made before then. As the mill is 
single-line, the two pulps w ill be run alternate ly.

Based on trials in Finland, cooking fo r gmelina wi ll 
be to a Kappa No. o f 20-22. Sim ilar ly,  the tests in
dicated a bleached yield of  about 50%,

Volati le gases from the digesters are bled o f f  and col
lected in a spherical collector/condensor (which looks 
much like a radar dome used for navigation) and burned 
in the lime kiln . Af te r the blow tank, the pulp passes 
two stages o f knotters , and then through three Impco 
brown stock washers (12 m long x  4 m diameter) . Two 
high-density storage tanks (1,200 m’ each) are provided 
lor  brown stock due to the need for switching between 
pulp grades (pine and gmelina).

Follow ing  screening and three-stage cleaning, the 
pulp is bleached in a conventional C /D -E -I>E -D  
system, nom inally rated at 750 tons/day.  The end o f 
this line is a single 1,200 m' high-density tower, which 
then feeds a four-stage screening/cleaning line 
lerminated by another 1,200 m ' h igh-density  tank ahead 
o f the pulp dryer  and designed to reach a brightness of  
90’ GE.

The fou rdr inie r pulp dry ing machine (Black 
Clawso n/ lH l) trims at 7.2 m. and is said to be one of  
ihe widest ever built.  The reason for the exceptional 
width—as one may guess—was the need to keep the unit 
short to fit  it onto the p latform . The fourdrin ier  section 
is followed by three presses, a sheet cooler and a I liikt  
ail-borne  dryer. Af ter  the cutter  layboy at the end o f Ihc 
dryer, the finishing splits into  iwo  lines which feed twin  
Washington bale presses, automated foldin g and /yin g 
units and bale stackers. The tw in lines then merge ahead 
o f  an 8-bale unitizer.

Connecied directly  to  the end o f the pulp pla tform is 
a l2,(X)0-m' warehouse which can hold about 30.IXX) 
tons o f finished pulp. The warehouse itse lf opens onto  
ihe apron o ft  he loading dock on the K io Jar i, and, as is 
obvious, all shipping from Munguba is via the river. 
Deapsea vessels up to  about 11-m draught (30,000-DWT 
class) can dock at Munguba. (Though Munguba is at 
least 400 km by river from  the ocean, there is a 1.5 m 
tide.) *

Wo od supplies the energy fo r Jari
The power pla tform o f the pulp mi ll plays a major  

role in the overa ll integration o f the Jari project. Its 
power rating fa r exceeds the needs of  the pulp m ill itself: 
it wi ll provide electrical power for the whole Munguba 
infrastructu re—commercial sawmill, kaol in plant and 
community—plus fo r Ihe Jari capi tal o f Monte 
Dourado, 17Jtm awav. —,— .

To  achieve this, there are two large high-pressure 
power boilers (140 ton s/h r o f steam at 60 kp), which 
drive  a 55-MW Tosh iba double extraction-condensing 
turb ine and generator set.
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Though the generating capacity is large by pulp mi ll 
standards, what is unique is that the tw o power trailers 
are designed to operate main ly with  wood. A ll the 
conventional wood wastes from the sawmill and pulp 
line plus all the noncommercial wood generated in the 
clearing o f virg in forest for  future plant ings wi ll power 
the .lar i complex. Noth ing is to be wasted. (The boi lers 
can burn o il also, and w ill be started with  this fuel, then 
gradually changed toa ll wood waste.)

The two  power boilers should consume about 20- 
30,000 dry  tons o f local wood fuel per month, which 
translates in to  roughly 3-4,000 hectares per year o f 
clearings from  virgin forests. So, as one Jari forester put 
it: “ With  Phase 2 o f our  forestry  program we can power 
these boilers f or  about 25 years."

Jari may thus be cited as one o f the first examples o f 
direct wood-to-energy applica tions on a ma jor indus
tria l scale.

In add ition to the power boilers and generator, the

power pla tform houses the entire recovery system, 
including  a rccausticizing plant.

The evaporation system is a Swenson 6-effect non
contact unit designed to reach 63% solids in the liquor 
for firing . In addit ion—though tests in Finland ind ic
ated they would not be necessary—there are three black- 
liqu or concentrators. The recovery, boi ler—a Bab
cock / Hitachi unit —is rated nt 1,360 ton s/d ay o f dry 
solids, generating 207 tons hr o f steam at 60 kp nomin
al pressure. There were no compromises with the 
recovery broile r: it is equipped with  dust collectors and 
electrostatic prec ipitators,  just as any land-built fac ility 
today.

Though the Rio Jari appears rather brown, Ney Mon- 
tiera da Silva says its water  is o f rather high qua lity  and 
relative ly low tu rb idi ty.  Fresh water preparat ion is thus 
rather simple: sedimentation and passage through sand 
filters. Effluent treatment is s tra igh tforwa rd in a single 
stage: c lar ificatio n, wi th the sludge dewatered for fir ing  
the power boilers.

Jari: a big exercise in self-sufficiency
l.uis Ol ivic ra,  an outgoing, 40-year-old native of  Sao 
Paulo, carries the rather unassuming title o f associate 
executive di rector o f Jari.  The jo b.  he says, covers ad
min istration, logistics and maintenance. Hidden behind 
lhat common-p lace description is a task which calls lo r 
the combined qualities o f a field marshall and a civ il 
governor. <

Today there are slightly  over 10.000 people o(i the 
payroll at Jari (inc lud ing several thousand forestry 
laborers hired through contractors). Add on families, 
which tend to be large, and the jm m edia te ja ri  c o m 
munity  is 17-18,000 people. It ’s Luis Ol ivie ra’ s job,  
from his headquarters in Monte Dourado, to keep them 
supplied wi th everything from  fresh eggs to rice 
harvesters; to make sure the schools and hospitals 
func tion well; tb assure the supply o f bathtubs fo r the 
new houses con tinually  being constructed at Monte  
Dourado  and ai o ther locations on the project.

He is not alone in this effor t. The adm inis trat ion o f 
the Jar i project  keeps some 1,100 people busy ai Monte 
Dourado alone. This includes the s taf fing  o f all social 
and support fund  ions—schools, clinics,  restaurants, 
clubs, supermarket and stores, and general purchasing. 
Another 300 people work  in logistics which includes 
managing a fleet o f some 38 river  vessels used to link  
Jari with  the outside world,  and 800 more handle 
maintenance o f everything from cons truction and 
forestry machinery to automobiles to the DC-3 airc raf t 
which make several daily  fligh ts to  and from  Belem 
bring ing passengers, mail and f reight.

“ We buy around 85,000 separate items toda y, " says 
Luis Oliviera.  “ It wi ll be about 100,000 items when the 
pulp m ill starts operating. Everything from airplanes to 
sewing needles. " Jari,  in fact, has just bought another  
plane—a 45-seat Fokkcr F-27—to upgrade its passenger 
service to Monte  Dourado.

Just what does it take to keep the Jar i community  
well fed and well stocked? "Ea ch month we brin g in 
about 10,000 cases o f beer, 1,000 head of live  cattle and

75,000 chickens, 70 Ions of  frozen fish . . Ol ivic ra 
ticks  o ff  the figures. The list goes on w ith  sugar, canned 
vegetables, beans, fresh eggs, milk , fru its , but ter,  down 
to pots and pans.

Prices of  all consumer goods -  IoikI to ref rig  
eraiors—arc str ictly cont rolled at Jar i on a cost-plus 
basis. “ We cover costs, but make no prof it.  It ’s a 
support  service," says Oliviera.

The main purchasing off ice  is in Belem, where some 
60 people organize and administrate purchasing and 
shipment by r iver vessel or plane into Jari. The shipping 
fleet includes two passenger/cargo ferries, one o f which 
can carry  some 300 people on the 30-hour t rip  to Monte 
Dourado  (about 500 km by river) .

“ What we can’ t get in Be lem," continues Oliv icra , 
"w e get in Sao Paulo o r R io . . . most is then trucked to 
Belem and put onto barges there. The cattle, about 250 
head per week, come up from  Goias Stale, to Belem, 
where we put them on a special ba rge."

But the goal o f Jar i is self-sufficiency. “ Today we 
supp ly about 20% of the meat we consume from our 
own cattle operations. We raise water -bu ffa lo on an 
island in the Amazon— the herd is about 4,500 head 
today—and we have 6,500 head o f cat tle. ”  Cattle 
raising is centered at Saracura on the Amazon and 
employs about 85 people. L ike  almost everything else at 
Jar i, cattle breeding is the object o f intense experiment
ation and will  be expanded. The cattle being bred now 
arc a cross with local strains and cattle fro m India.

Vi rtu al ly all the meat consumed on the Jar i Project is 
processed at the Monte  Dourado slaughterhouse, a tidy 
opera tion which handles cattle and pigs at the rate o f 50 
per day.

In the back of  the slaughterhouse is another o f la ri’ s 
self sufficiency experiments: a pig breeding farm. 
Clean, concrete-surfaced yards and neal stalls house 
several hundred pigs today and experience has shown 
better survival rates than with cattle Plans are to 
increase the scale o f this  operation and make it a major



444

meal supplier for  JarT.
Down near Sao Miguel, 25 kilometers from  Mon ic 

Dourado, vegetable farm ing and poult ry raising arc 
getting into high gear. Af ter several years o f only 
lim ited  success, six Japanese-Brazilian specialists were 
brought in last year f rom  the south o f the co untry. (In  
Brazi l, vegetables and pou ltry  ate a vir tual monopoly o f 
Japanese immigrants in the south o f the country.)

" In  a few years we 'll have a million  chickens in our 
own chicken farm ,”  says Luis Ol ivic ra,  "en ough to 
supply all our needs. And in five years we expect that 
vegetables and fru it wi ll be substantially  self-produced 
here at Ja ri. ”

Rice, the main staple food, is already completely 
supplied by Ja ri’ s own large rice farm ing operations 
around Sao Raimondo.

Mo nte Dourado, future Amazon metropolis
Rome was not bui lt in a day, nor was Monte 

Dourado, headquarters and capita l city o f  the .lari 
project . But Monte  Dourado has been ou tlf  quickly. 
Ten years ago there was noth ing here. Today Monte 
Dourado’ s of fic ia l permanent pop ulat ion is around 
X.(XX), and growing every day.

Even i f  it is not yet the biggest town nor th o f the 
Amazon River,  Monte Dourado is already the most 
modern and can boast the highest standard o f liv ing.

I lere arc a lew facets of  Mon te Dourado todtiy :
• The school has some 1,801) students—about 1,000 — 

children  and some 800 adults who study at night.  The 
school operates about 18 hours per day.

• The modern 99-bed clin ic is permanently s taffed by 
18 doctors, and is equipped to handle major  surgery.

•  Housing  is in three categories: single-uni t houses 
fo r staf f wi th families; smaller single-unit houses for 
skilled tradesmen and off ice  workers, and semi
detached, single-storey four-un it buildings fo r workers.
In add ition, there are several apartment buildings for  
unmarried  staff . Co nstruction is mainly concrete.

•  There are private cars, but no registration  plates: 
Jar i is private property.

• The supermarket, which opened in early 1978, sells 
everything fro m food to washing machines.

• Monte  Dourado is not an outpost o f expatriate 
Americans or Europeans. At  last count, the tota l non- 
Braz ilian  population was around 150, inc luding  some 40 
Finnish technicians (w ith  families)  working on the pulp 
mi ll start -up.

Signs of af fluence across the river
Jari began to attrac t “ outsiders.”  People from all 

over the eastern Amazon basin came here on the rivers 
and started settling across the Rio Jari from Monte 
Dourado and M unguba. drawn by the lure o f money 
being earned by thousands at Jar i. Today, the two river  
settlements qua lify  as towns in their  own right:  the one 
across from Monte Dourado has an estimated 
populat ion o f some 6,000 people — it has been off ic ia lly  
recognized by the terri tor ial government o f Amapa and 
has its own mayor and police force. About 2,(XX) live 
across from Munguba.

They are both typica l one-street river settlements,

fiui ll entire ly on rough wooden pilings on the edge o f the 
iver, wi th two rows o f houses separated by a wooden- 
plank main street. And, by river-town standards, they 

;are prosperous: across f rom  Monte Dourado the town 
(stretches almost two kilometers along the river,  com-

Ipletc with  two-sto rey dwellings, a department store, 
food markets, and large motor launches tied up along
sid e unloading goods. A fleet o f some 50 shiny 

(aluminum boats with  outboard motors  provides 
jaround- the-c lock taxi service across the river. ( The taxi 
Ifar e is controlled.)
; And what are all these people doing here? The 
economic base o f the towns is selling goods to people 
across the river— from  pots and pans to clothes to fresh 
frui t,  whatever may be momenta rily in short supply on 

jth e project. And many o f the proje ct's  contract workers 
i settle their  families across the rive r while  wailing  for  
j permanent housing in Jari.
' In any event the two river  towns provide rather con- 
j 'Crete proo f o f the economic meaning o f Jari: In ad- 
j (dition to the roughly 17,000 “ o ff ic ia l"  Jari residents, 

tthe economic mu ltip lier supports another  8,000 across 
jthe river.  It ’s not hard to believe Jari veterans when they 
say that in 10 years there may be well over 50.000 people 
liv ing  in the area, supported directly  or  indi rectly by 

j la ri' s industr ial and agr icul tura l operations.

Kaolin business at Jari
Ihe  Felipe kao lin deposit was discovered on the 
eastern bank o f the Rio Jari just  across f rom  Munguba 
(see map) sho rtly  afte r forestry  operations began. In 
fact kao lin was the first major export product  and cash 
earner fo r Jari.  Clay exports started about two years 
ago—to  Europe, and Japan pr inc ipa lly— and are ex
pected to  continue growing.

The resources here are vast and repor tedly o f 
exceptional purity . The current processing capacity o f 
220,000 m ton s/y r wil l be doubled wi thin about a year, 
but even this volume is far from the ultimate potential.

The presence o f this kao lin opens the possibilit y for 
making paper at Jari using the clay as fil ler or for 
coating. Kao lin is cer tain to figure in Ja ri’ s long-term 
paper produc tion  plans, in add ition to remaining a 
steady export product .

Acco rding to geologists, the Felipe deposit is sedi
mentary and belongs to  the “ Barreiras Series o f the 
pliocene age ." In practical terms, the bulk  o f Jar i’ s 
kaol in lies between 18 and 55 meters below the surface, 
and the mineral is very fine,  porous and partia lly 
hardened. It  is mined by open strip  operations.

The kao lin operations are organized under a separate 
company, Cau lim da Amazonia  Ltd a.—Cadim for 
short— which employs a total o f about 200 people at the 
mine and in the processing plant.
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Af te r extraction,  the kao lin is fir st dispersed in water 
and separated from  sandy gr it in c lari fiers. The cleaned 
slurry is then pumped via a 6-km -long pipeline under the 
Rio Jari to the main processing plant at Munguba—only 
one kilometer uprive r from  the pu lp m ill.

For the technician, Amazon 88 ’s  key properties are 
very fine partic le size, high brightness and high pur ity. 
In itial ly  its mam application has been as a coaling clay.

Growing rice on the Amazon
Along the banks o f the Amazon the land is fla t, there 
is no lacl: o f water and the sun shines all year long. 
These three cond itions have been successfully trans
formed into a major rice producing  operation. It  not 
on ly provides a basic staple food to the rapid ly growing  
Jari comm unity, but is a major  cash commodi ty on both 
domestic and export markets.

Af te r almost 10 years o f work , led by experts with ex
perience in Southeast Asia, there are 5,000 hectares 
under cul tiva tion  today. Year-round sunshine and 
abundant water make two crops per year possible. W ith  
fu lly  mechanized seeding and harvesting, aerial fe rti liz 
ation  and crop spraying, and use o f advanced hi-bred 
rice strains, the yields have been excep tional ly h ig h -  
said to be among the highest in the wo rld  at 10-12 
ton s/h a/vr .

The venture is so successful that it is being rapid ly ex
panded: plans call for increasing operat ions to 15,000 
hectares in five years.

A rice mi ll is now being b uil t at the operat ion center 
at Sao Raimundo. It will start in the spring and permit 
Jar i to sell m illed  rice. Unt il now the raw rice—cal led 
paddy rice—has had to  be shipped to  Belem for  m illing. 
The new rice mi ll wi ll doub le cash income from the

operat ions since milled rice brings rough ly twice the 
price o f paddy rice.

For  those not in the business, the rice grow ing 
sequence at Jar i is roughly : plant on dry land, fert ilize , 
floo d the land and keep it under water un til the plants 
grow, drain  the land when the plants mature, let the rice 
ripen and harvest the dried fields.

It isn’ t all that simple, however. First you need 
hundreds o f kilometers o f canals and dikes to  encircle 
and criss-cross the fields.

Jar i bu ilt its own floa ting  canal excavators by 
mounting a conventiona l hydraulic back-hoe on a 
fabricated pontoon structure. Star ting from  the r iver  or  
from an existing canal, they dig ahead, advancing on the 
canal they have jus t dug. They are far more efficien t 
than land-type excavators as they are independent o f 
soil cond itions. They operate around the clock ; fuel and 
crews are brought out to them.

Jari already has sold major quantities o f rice on 
export markets. Cu rrently , with shortages in Braz il due 
to weather problems affec ting  other  rice gro wing areas 
o f the country, Jari is selling most o f its output  to 
southern Brazi l. But rice wi ll be a big export  product 
from Jar i in the long-term. Even af ter the expansion to 
I5,(XK) hectares—which translates into  160,000 tons/yr  
o f rice— there is plenty  o f good rice land fo r fur ther 
expansion,  including  nearly 20,000 hectares already 
diked.

One last Jari-ism: Rather than bui ld a big warehouse 
to store the mil led r ice, Jari plans to bring  in an o ld bulk 
carrier and anchor it in the Amazon. Rice w ill  be 
brought out and stored in the ship, then other ships w ill 
tie up to the warehouse ship to load rice fo r transport. 
Perhaps even the rice business benefits from having a 
parent company called National Bu lv  Carriers.
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M y t h s  of t h e A m a z o n

A m a z o n : t h e w o rl d' s l o n g e st a n d  l ar g e st r i v e r, t h e l ar g e st c o n
ti n u o u s  r ai n  f or e st,  a n e n or m o u s,  vir t u a ll y  u n s ettl e d  a n d 
b ar e l y c h art e d r e gi o n. T h e w or d A m a z o n c o nj ur e s u p  i m a g e s:  
i m p e n e tr a bl e  j u n gl e s,  s n a k e s,  alli g at o r s  u n b e ar a bl e  h e al, 
p er p et u al r a i n . . .  a  v a st r e gi o n u n i n h a bi t a bl e f o r m a n.
• T h e A m a z o n, ri v er a n d r e gi o n, m a y i n d e e d b e m a n y  t hi n g s,  

b ut m o st o f a ll — s o l e ar n s a vi sit or fr o m  t h e N o rt h er n H e m i s
p h er e i n J u n e — it i s a mi s c o n c e pti o n s h ar e d e q u all y b y a ll w h o 
h a v e n e v er b e e n t h er e, b y Br a z ili a n s  fr o m t h e s o ut h o f t h e  
c o u ntr y, a s w ell a s b y E u r o p e a n s a n d  N or t h  A m eri c a n s .

“ 1 h a d  n o i nt e nti o n  o f c o mi n g t o  t h e  A m a z o n, "   s a y s  
Cl a y t o n P o s e y, J a ri' s vi c e pr e si d e nt f or e s tr y, a n d a n ati v e o f  
O k l a h o m a . " I  h a d t h e s a m e i d e a a s e v er y o n e el s e o f li vi n g  

h er e — s w ar mi n g wit h a lli g at o r s! "
" I t' s  t h e s a m e wit h a n y o n e fr o m  t h e s o ut h o f B r a zi l, ”  

e c h o e s N e y M o n ti e r a d a S H v a, t h e J a ri p ul p m ill m a n a g er w h o  
c o m e s fr o m S a o P a ul o . " E v e r y o n e c oi ni n g u p h er e fr o m t h e  
s o ut h i s q uit e  s ur pri s e d . "

S o m e i nt er e s ti n g f a ct s: I n  1 0 y e ar s, t h e hi g h e st t e m p er a t ur e  
r e c or d e d o a t h e l a ri pr o p er t y — w hi c h li e s vir t u all y o n t h e  
E q u a t o r — h a s b e e n 3 7 * C . T h e  l o w e st t e m p er at u r e w a s 1 7 * C .

Y e s, t h er e i s pl e n t y o f r a i n, a b o ut 2, 5 0 0 m m p er y e ar. B u t,  
b eli e v e it o r n ot, t h er e i s a dr y  s e a s o n. F r o m J ul y t o D e c e m b er  
it mi g h t n ot r ai n f o r u p t o s e v er al d a y s at a gi v e n pl a c e. It  i s 
d uri n g  t hi s s e a s o n t h at  b ur n i n g i s d o n e t o cl e ar ar e a s f or  
pl a n ti n g .  T h e  f or e st er s  e x pl ai n  t h at  e v a p or a ti o n   e x c e e d s  
pr e ci pit a ti o n  f o r fi v e  m o nt h s e a c h y e ar.

M o s t o f t h e J ari l a n d  i s n ot fl a t. T h er e  ar e  el e v a ti o n s m  

hi g h a s 6 0 0 m i n t h e n or t h, a n d i n g e n er al t h e l a n d w o ul d  b e  
c all e d hil l y i n m o st pl a c e s. T h e  t o w n  o f M o n t e D o ur a d o i s o n  
a b l u ff  s o m e 7 0 m et er s a b o v e t h e ri v er. T h e air p ort i s 2 0 2 m  

a b o v e s e a l e v el.
D e s tr u cti o n or d e v el o p m e nt ?  B ut w h a t a b o ut  t h e d e v a s

t ati o n  o f t h e A m a z o n ? T h e d e str u cti o n o f i h e vir gi n tr o pi c al  
f or e st  a n d  it s d eli c at e s oil ?  T h e d e pl eti o n  o f t h e w o rl d ’ s 
o x y g e n s u p pl y r e s ulti n g fr o m r e d u ci n g t h e si z e o f t h e  vir gi n  

r ai n  f or e st ?
L e giti m at e  c o n c er n o n t h e s e i s s u e s h a s b e e n e x pr e s s e d wi t h  

i n cr e a si n g fr e q u e n c y o v er t h e p a st 1 0 y e ar s, i n s ci e n tifi c  c o n
f er e n c e s a s w ell a s i n p o p u l ar m a s s- cir c ul ati o n m a g a zi n e s a n d 
t el e vi si o n c o m m e nt ar y. M o s t r e c e ntl y, all e g ati o n s al o n g t h e s e 
li n e s h a v e b e e n r ai s e d i n t h e m e di a i n c o n n e cti o n w it h  t h e J ari 

Pr oj e ct it s elf. T h e p o p ul ar ar g u m e nt s — w hi c h, a s i s o ft e n  t h e  
c a s e, a r e i n a c c ur at el y b a s e d — g e n er all y r u n al o n g t w o li n e s:

•  T h e A m a z o n  s oil i s d eli c at e a n d p o o r i n q u alit y . I f  o n e 

t a m p er s  wi t h   it  (i. e.   a g ri c ul t u r al /f o r e s tr y   o p e r ati o n s ),  it 
d e pl et e s r a p i dl y ; i n a f e w y e ar s o n e i s o ut o f b u si n e s s, a n d t h e  
r e s ulti n g p o o r er s oil i s er o d e d a n d w a s h e d o u t t o s e a b y t h e  
h e a v y r ai n s. R e s ult: a p o t e nti al d e s ert ar e a.

•  A s  m o st o f t h e w o rl d’ s o x y g e n c o m e s fr o m t h e  tr o p i c al  
r ai n  f or e s t s, a n y o n e w h o cl e ar s t h e s e f or e st s f or w h at e v er  
p ur p o s e i s b y c o n s e q u e n c e g uilt y o f r o b bi n g h u m a nit y o f it s  

o x y g e n s u p pl y.
T h er e  i s a t hi r d c o n c er n, di s c u s s e d m o stl y i n s ci e n tifi c a n d  

i n d u st r y cir cl e s: t h e pr o bl e m s o f f or e st m o n o c ult ur e s — w h at 
h a p p e n s w h e n a h et er o g e n o u s mi x t ur e o f pl a nt lif e  i s r e pl a c e d  

wi t h a h o m o g e n o u s gr o wt h  o f a si n gl e s p e ci e s.
T h e g e n er al d e s cri p ti o n o f t h e s oil i n t h e A m a z o n  b a si n i s  

all u v i al : a w ell- w a s h e d, r at h er s a n d y s oil. T h e t o p s oil l a y er i s

r el ati v el y  t hi n, a n d si n c e t h e s oil i s s a n d y, it will t e n d t o l o s e 
n utri e n t s b y l e a c hi n g. H o w e v e r, t h e s oil it s elf i s g o o d. I f  w ell-  
m a n a g e d, t h e s oil i m pr o v e s I n n utri e nt c o nt e nt. T hi s h a s b e e n  
d e m o n st r at e d at J a ri.

" T a Jt e o ur tr e e  n ur s er y, ”   s a y s  J o h a n  Z w e e d e,  g e n er al  
m a n a g er o f f or e str y  o p e r ati o n s,  a n d a r e si d e nt h er e si n c e  
1 9 7 1. " W e  h a v e pl a nt e d o n t h at s oil f or ei g ht y e ar s, a n d it i s  
b e tt e r n o w t h a n w h e n w e st art e d. ’ ’

C h a rl e s Bri s c o e e x pl ai n s It s ci e n tifi c all y: " W h e n  w e fir st  
o p e n e d o p t h e j u n gl e , w e g o t a bi g i n fl u x o f n ati v e l e g u m e s  
d u e  t o  t h e  i n cr e a s e  i n  s u nli g h t "  (t h e   f or e st  fl o or   h a d  

pr e vi o u sl y b e e n s hi el d e d b y t h e tr e e c o v er) " a n d t h e s e h a v e  
i m p r o v e d t h e s oil  b y b uil di n g a t hi c k er o r g a n i c’ c a p.'

“ U n d fr a y o u n g st a n d o f g m di n a  or pi n e u p t o a b o ut 3  
y e ar s gr o w t h , "  c o nti n u e s Bri s c o e, "t h e r e  i s a h e a vi er l a y er o f  
or g a ni c  m at eri al — o r ’ c a p’ — t h a n i n t h e n at u r al f or e st. T hi s  
c a p  h ol d s t h e w at er — k e e p s it fr o m w a s hi n g t hr o u g h t h e s oil.  
T h e r et ai n e d w a t er , i n t ur n , d o e s t w o t hi n g s: it s u p p ort s t h e  
d e v el o p m e nt o f mi c r o- or g a ni s m s, w hi c h k e e p t h e s oil l o o s e;  
a n d  it  i n cr e a s e s  t h e  a m o u nt  o f  a v ail a bl e  c al ci u m  a n d  
m a g n e si u m. T h e p H  o f t h e s oil t h u s g o e s u p, a n d t h e a m o u nt  
o f al u mi n u m a n d ir o n  i n fr e e f or m g o e s d o w n. "

T h e  r e s ult, a ri c h er a n d m or e st a bl e s oil. T hi s vi sit or s a w n o  
si g n s o f  er o si o n i n t h e f or e st s d uri n g  a si x- h o ur i n s p e cti o n  
i n cl u di n g   a eri al  o v erfl i g h t  a n d  dri vi n g  5 0- 6 0  kil o m et e r s 
t hr o u g h  a v ari et y o f g m d i n a  a n d pi n e st a n d s. A n d  t h e tr e e s 
ar e d oi n g fi n e.

O x y g e n d e pl eti o n ? Vi r g i n tr o p i c al f or e st s, s a y J a ri e x p e n s,  
pr o d u c e littl e e x c e s s o x y g e n. M o st o f t h e o x y g e n pr o d u c e d i n  
t ^ e vir gi n mi n f or e s t i s c o n s u m e d o n t h e f or e st fl o or w h er e  
Ot g gjti C m at eri al f a d e c a yi n g at r o u g hl y t h e  r at e it i s g r o w i n c  
u p a b o v e. ” 6 n e  m u st r e m e m b e r, " s a y s Cl a y t o n P o s e y, "t h at  

t h e o k) n at u r al f or e s t o p er at e s i n a st e a d y st at e c o n d iti o n . It  i s 
d yi n g at t h e s a m e r at e a s it I s gr o wi n g.  D u e t o t h e hi g h  
t e m p er at ur e s a n d h u m i di t y o n t h e f or e st fl o or , d e c a y i s r a pi d,  
a n d o x y g e n c o n s u m pti o n i s hi g h.

" Y o u n g  pl a nt ati o n s o f r a p i dl y gr o wi n g tr e e s d o , i n f a ct ,  
pr o d u c e e x c e s s o x y g e n. O l d , m a t ur e n a t ur al f or e st s d o n’t.  
A n y vi g or o u sl y gr o wi n g pl a nt lif e pr o d u c e s pl e n t y o f e x c e s s  
o x y g e n. ”

I n  f a ct, t h e f or e s t er s o b s er v e, m u c h o f t h e w orl d’ s a v ail a bl e  
o x y g e n i s g e n er at e d b y t h e pl a n kt o n i n t h e o c e a n s.

T h e q u e sti o n o f m o n o c ult ur e s i s m o r e g er m a n e t o m o d e m  
f or e s tr y.  M o n o c ult u r e s,  s a y  t h e  criti c s,  h a v e  i n h er e nt  

w e a k n e s s e s. F o r o n e , a p e st or di s e a s e c o ul d  d e v a st at e a v a st  
r e gi o n o f a m o n o c u lt ur e f or e st. I n  a n a t ur all y mi x e d f or e st,  

t h e ar g u m e nt g o e s, o nl y s o m e tr e e s w o ul d b e aff e c t e d.
T h e w o r d m o n o c ult ur e  h a s b e e n att a c h e d cl o s el y t o m a n' s  

eff o rt s,  w h e n , i n f a c t, r e m a r k s Cl a y t o n P o s e: “ S o m e o f t h e  
p ur e st m o n o c ul t ur e s i n t h e w o rl d a r e t h e n at u r al f or e st s n e ar  
a n d n o rt h o f t h e Ar cti c Ci r c l e . "

“ H er e, w e pl a n t a n d m a n a g e o n e s p e ci e s o n a gi v e n sit e,  
b ut  n at ur e   pl a nt s  h u n dr e d s  o f  ot h er s.  O ur   tr e e s, "  s a y s  
C h arl e s Bri s c o e, "r e p r e s e n t o nl y a s m all p er c e nt o f t h e t ot al  
v e g et ati o n i n a gi v e n ar e a . "

“ W h e n  y o u  h a v e  a  c o m pli c at e d   bi o- s y st e m , ”   e x pl ai n s  
J o h a n Z w e e d e, “ t h e c h a n c e s ar e g o o d t h at y o u will  fi n d a  
n a t ur al r e g ul ati o n o f t h e di s e a s e or p e st. T h e g m eli n a h a v e n ot  
h a d di s e a s e s y et. b ut w e h a v e  h a d a n ati v e m o t h p e st. It s  
l ar v a e  d ef oli at e d  a b o u t  1 2 0  h e ct ar e s.  B ut  t h e  s e c o n d 

g e n e r ati o n of  l ar v a e w er e q ui c k l y att a c k e d b y f o ur n at ur al  
p ar a sit e s a n d t h e sit u ati o n w a s u n d er  n a t ur al c o nt r o l. "
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